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PREFACE. 



THIS book contains the complete text of my two Compends 
of Anatomy, namely — the "Human Anatomy/' and the 
"Visceral Anatomy," heretofore published as separate volumes 
in this series of students' manuals. The marked favor with 
which these Compends were first received, some three and a 
half years ago, has since been continuously extended to them by 
teachers and students, both in America and in England. This 
has been manifested by the sale of a new and large edition every 
year, and has been extremely gratifying to the author. Upon 
the exhaustion of the third edition, the publishers resolved to 
acknowledge the universal appreciation shown these books, by 
incorporating the two in one volume ; making this, the first of 
the now well-known " Quiz-Compends," a complete quiz-book 
on Human Anatomy. In carrying out this generous resolution, 
the original matter has not been curtailed anywhere ; but, on 
the contrary, much new matter has been introduced wherever 
greater detail seemed to be desirable, and the number of the 
illustrations has been increased by eighteen new cuts. 

Originally designed for the use of the medical student, in pre- 
paring for the exercises of the quiz-room and for his final exam- 
ination, the text is confined to the essentials of each structure 
treated of, which are arranged in such a manner as to facilitate 
their rapid acquirement. All superfluities of description have 
been studiously avoided, and only such matter inserted as shojild 
be thoroughly known in order to pass a rigid examination on 
any organ or structure of the human body. The descriptions 
will be found to closely follow Gray, though Quain and other 
recognized authorities have been freely consulted during the 
preparation of the text. For many of the special arrangements 
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the author is indebted to the lectures of Professor W. H. Pan- 
coasty late of Jefferson Medical College, and to the quizzes of Dr. 
Henry Morris, formerly assistant to the Chair of Anatomy in the 
same school. 

While striving to carry out the object of this series in furnish- 
ing the medical student with a condensed Manual of Anatomy, 
the author has endeavored, from a strong appreciation of the 
importance of the subject, to make this volume deserving of first 
rank among its kind ; and believing that a judicious condensation, 
which does not slight the essential features of the subjects treated, 
cannot fail to be of benefit in any department of science, he 
again commits his Compend to the teachers and students of 
Anatomy, in the hope that it may continue to be found worthy 
of a place alongside the more exhaustive and exhausting text- 
books. 

SAM'L O. L. POTTER. 
San Francisco f January, 1887. 
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Define the tenn Anatomy. Derived from the Greek dva ana^ through, and 
rkfivtKv temnein, to cut, it strictly means dissection, but is technically applied to 
that science which treats of the structure of organized bodies. 

What are the divisions of Descriptive Human Anatomy ? They are, — 
Osteology f the anatomy of the bones; Syndesmology, of the joints; Myology, 
of the muscles ; Angiology, of the vessels ; Neurology, of the nerves ; Splanch- 
nology, of the internal viscera ; Adenology, of the glands ; Dermatology, of the 
skii^ ; Genesiology, of the generative organs. 

State the number of Bones in the Adult Human Skeleton. It is variously 
stated by different anatomists. Excluding the teeth, the Wormian and sesa- 
moid bones, and the ossicles of the middle ear, the whole number would be 
200 ; excluding also the 2 patellae, and the hyoid bone, would leave in the 
skeleton proper 197 bones. 

Describe the Long Bones. They number 90, act as supports, or levers, 
and are known by having a medullary canal in the centre of each, a shaft 
{diaphysis), and two extremities. They are developed by osseous deposit in 
cartilage. 

/Describe the Short Bones. Numbering 30, they are found where strength 
is required, but limited motion. They also are developed by osseous deposit 
in cartilage. •* 

Describe the Flat Bones. They number 38, protect the viscera by forming 
walls around them, and afford extensive attachment for muscles. They are 
developed by osseous deposit in membranes, and consists of 2 dense layers, 
separated by a cellular or cancellated osseous tissue, the diplo§. 

What are the Irregular Bones ? They are 39 in number, and include the 
vertebrae, sacrum, coccyx, the temporal, ethmoid, and sphenoid bones, and the 
hones of the face, except the nasal, lachrymal, and vomer. 
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Name the Bones of the Head. They number 22, and comprise the — 
Cranial Bones (8) — the frontal, 2 parietal, occipital, 2 temporal, the sphenoid 

and the ethmoid bones. 
Facial Bones (14) — 2 superior maxillary, 2 malar, 2 nasal, 2 lachrymal, 2 

palate, 2 inferior turbinated, vomer and inferior maxillary. 

Name the Bones of the Trunk. They number 53, as follows, viz. — 
Vertebrce (24) — 7 cervical, 12 dorsal, and 5 lumbar vertebrae. 
Thorax (25) — 7 pairs of true ribs, 3 pairs of false ribs, 2 pairs of floating ribs, 

(articulating with the bodies of the dorsal vertebrae,) and the sternum. 
Pelvis (4) — the sacrum, the coccyx, and 2 ossa innominata ; each os innomi- 

natum consisting of 3, — the ilium, ischium, and pubes. 

Name the Bones of each Upper Extremity. They number 32, as fol- 
lows : — 

Shoulder (2) — the clavicle and scapula. 
Arm (i) — the humerus. 
Forearm (2) — the radius and ulna. 
Hand (27) — 8 carpal bones, — the scaphoid, semilunar, cuneiform, pisiform, 

trapezium, trapezoid, os magnum, and unciform, — 5 metacarpal, and 14 

phalanges. 

Name the Bones of each Lower Extremity. They number 29, viz. — 
Thigh (i)— the femur. 

Leg (5^j2_the tibia and fibula. «v <>-r-- < *. ^ -■ ' j^ 
Foi^ (26) — 7 tarsal bones, — the astragalus, os calcis, scaphoid, cuboid, external 

middle and internal cuneiform, — 5 metatarsal, 14 phalanges. 

Name the Unclassified Bones. They are the — 

Patella (2), which are sesamoid bones, each developed in the tendon of the 
quadriceps extensor femoris muscle. 

Hyoid Bone (i) — the tongue-bone, not articulated to the skeleton. 

Malleus, Incus, Stapes (3 pairs) — the bones of the middle ear. 

Sesamoid Bones, of variable number, situated in the tendons of the gastrocne- 
mius and peroneus longus muscles, and in the flexor tendons of the great toe 
and the thumb. 

Wormian Bones (ossa triqueta), sometimes found in the cranial sutures, are 
not constant in number or size. 

Name the principal Eminences on Bones. Heads, are convex and 
smooth, for articulation in movable joints. Condyles, are irregularly shaped 
heads. Trochanters, when for turning the bone. Tuberosities, are broad, 
uneven prominences. Tubercles, are small tuberosities. Spines, or Spinous 
processes, when sharp and slender. rApo fhpis_^ is a process which has been an 
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Epiphysis, or separated from the shaft by cartilage, but has become united 
thereto by ossificatiom/^ ? \ 

What other names are given to Bony Prominences? There are sev- 
eral adjectives applied to them from their fancied resemblances, such as — 
AzygoSy without a fellow ; Clinoid, like a bed ; Coracoidy like a crow's beak ; 
Coronoid, like a crown ; Hamular, hook-like ; Malleolar, like a mallet ; Mas- 
toid, like a nipple; Odontoid, tooth-like; Pterygoid, wing-like; Rostrum, a 
beak ; Spinous, thorn-like ; Styloid, pen-like ; Squamous, scaly ; Vaginal, en- 
sheathing, etc. 

Name the Cavities of Bones. Articular cavities are called Cotyloid, cup- 
like; Glenoid, s\i2\\ow, 7>vfA/<far, pulley-like ; /^ar^/, if smooth ; Alveolar, or 
Alveoli, when socket-like. Non-articular cavities are named fossae, sinuses, 
aqueducts, foramina, canals, fissures, notches, cells, grooves, depressions, etc. 

What is the Composition of Bone ? Organic or animal matter, about ^, 
consisting of gelatin, vessels and fat. Inorganic, or mineral, about J^, con- 
sisting of phosphate and carbonate of calcium (62^ per cent.), with fluoride 
of calcium, phosphates of magnesium, sodiimi, and chloride of sodium (4^ 
percent.). HeatyfiW remove the organic matter and leave the inorganic; 
dilute Nitric or Hydrochloric add will remove the inorganic, and leave the 
organic. In old age the inorganic constituents predominate, and the bones 
are brittle ; in youth the organic predominate, and epiphyseal dislocation is 
more common than fracture, especially in the long bones of the extremities. 

Describe the Structure of Bone. Bone is composed of an outer compact 
layer, and an inner cellular or spongy structure. It is surrounded, except at 
the articular cartilages, by a vascular fibrous membrane, the Periosteum, which 
receives the insertions of all tendons, ligaments, etc. ; and the central cavity 
of long bones is lined by a similar structure, the Endosteum. A transverse 
section of bone, examined microscopically, shows — 

Haversian Canals, diameter ^J^ inch, for the passage of vessels. 
Canaliculi, diameter ^gj^ y inch, radiating from the canals, and connecting 

them with the lacunae. 
Lacuna, arranged circularly around the canals, and contain the bone- cells, 

appearing as irregular dark spaces. 
Haversian Spaces, connect the canals with the medullary spaces, and divide 
one Haversian system from another. An Haversian System comprises 
an Haversian canal with its lamellae, lacunae, and canaliculi. 
Concentric Lamellce of bone tissue, around the canals. 
Circujnferential Laviellce, are bone layers binding the canals together. 
Interstitial Lamella, woven in between the concentric lamellae. 
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What 18 the Marrow of Bone ? In young bones a tenacious, transparent 
fluid, free from fat. In adult bones of a yellow color, consisting of fat in vary- 
ing proportion and extractive matters. It is found in the medullary canal, the 
cancellous texture, and the large Haversian spaces. 

What Vessels are found in Bones ? Arteries, veins, and some say lym- 
phatics. The Arteries are, — ^the nutrient, entering at the nutrient foramen ; 
the articular, nourishing the cancellous structure ; and the periosteal, which 
supply the periosteum and the compact structure. The Veins emerge from 
the ends, the shaft, and from the nutrient foramen. 

Describe the process of Ossification. The site of bone is first occupied 
by a mucoid substance, which becomes temporary cartilage [blastema) in the 
second month of fcetal life. The young bone-cells (osteo-blasts) are then de- 
posited in the cartilage at certain points, and their deposition and subsequent 
pressure cause the absorption of the cartilage. In most of the bones of the 
head and face, ossification is intra- membranous instead of intra-cartilaginous. 
The first bones in which ossification appears are the clavicle and inferior max- 
illary (5th to 7th foetal week); the last is the pisiform bone (12th year). 
Epiphyses ossify after birth and begin uniting to the bone from the age of pu- 
berty, and in the inverse order to that in which their ossification began, except 
the lower end of the fibula, which ossifies and is joined to the shafl earlier 
than its upper end. 

THE BONES OF THE HEAD. 

THE FRONTAL BONE. 

Describe the points on its vertical' portion. They are as follows: — 
Externally, — 

Frontal Eminences, one on each side of the median line. 

Depression, marking the site of the frontal suture before obliteration. 

Superciliary Ridges, behind which are the frontal sinuses. 

Supraorbital Notches or Foramina, in the supraorbital arches, at about their 
> inner third, for the supraorbital vessels and nerves. 
^ Nasal Eminence, at lower end of the frontal depression. 

External Angular Processes, articulate with the malar bones and form the 
anterior part of the temporal ridges. 

Internal Angular Processes, articulate with the lachrymal bones. 

Nasal Spine and Notch, between the internal angular processes. 
Internally, — 

Groove, for superior longitudinal sinus and the falx cerebri. 

Frontal Crest, for attachment of the falx cerebri. 
' Foramen Ccecum, for a small vein to the longitudinal sinus. 

Depressions and Elevations, for convolutions of the brain. 
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Between the two tables of the vertical portion in the adult are the — 

Frontal Sinuses, two spaces at the anterior inferior part of the bone, which 
are lined with mucous membrane, and open into the middle meatus of the 
nose by means of an Infundibulum for each. 

Describe its horizontal portion, or orbital plates. They each present the 
following points, viz. — 

Fossa, for the lachrymal gland,^ near the external angular process. 
Depression, at the nasal margin for the pulley of the superior oblique muscle. 
Ethmoidal Notch, having the following foramina on its margin. 
Anterior Ethmoidal Foramen, for anterior ethmoidal vessels and the nasal 

branch of the ophthalmic nerve. 
Posterior Ethmoidal Foramen, for posterior ethmoidal vessels. 
Grooves, on the cranial surface, for branches of the anterior and middle 

meningeal arteries. 

Describe its articulations, development, and muscles. The frontal 
articulates with 12 bones, — the sphenoid, ethmoid, 2 parietal, 2 nasal, 2 supe- 
rior maxillary, 2 lachrymal, and 2 malar. It is developed by 2 centres in mem- 
brane, I for each lateral half. The muscles attached to it are 3 pairs, — the 
temporal, comigator supercilii, and orbicularis palpebranun. 

THE PARIETAL BONES. 

Describe their general characteristics. They are 2 quadrilaterally-shaped 
bones situated, at the superior and lateral regions of the cranium. The supe- 
rior border of each joins the other by the Sagittal Suture ; the anterior border 
joins the frontal bone by part of the Coronal Suture; the posterior border 
articulates with the occipital, forming the Lambdoidal Suture; the inferior 
border with the sphenoid and temporal bones. Forming the lateral walls of 
the skull they are named parietal, from paries, a wall. 

Describe the points on each Parietal bone. Externally the bone is con- 
vex and presents for examination, — 

Temporal Ridge, continuous with the same on the frontal bone. 
Parietal Eminence, the point where ossification commenced. 
Parietal Foramen, close to the upper border, transmits a vein to the superior 
longitudinal sinus. Is not constant. 
Internally, the bone is concave, and marked by — 

Depressions for the Pacchionian bodies, and for the cerebral convolutions. 
Furrows, for branches of the middle meningeal artery. 
Groove, for the lateral sinus, at the posterior inferior angle. 
Half-groove, along the upper border, for the superior longitudinal sinus of 
the dura mater. 
2 
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Describe their articulations, development, and muscles. Each parietal 
bone articulates with 5 bones, — the frontal, occipital, sphenoid, temporal, and 
opposite parietal. It is developed from I centre in membrane. The only muscle 
attached to it is the temporal. 

THE OCCIPITAL BONE. 

Describe its general features and surfaces. It is trapezoidal in form, \ 

curved upon itself, and placed at the posterior and inferior region of the 
cranium. Externally its surface is convex and presents for examination the 
following, viz. — 

External Occipital Protuberance, and Crest, for the attachment of the liga- 

mentum nuchse. 
Superior and Inferior Curved Lines, extending outwards on each side of 

the external occipital crest. 
/foramen Magnum, transmitting the medulla oblongata and its membranes,^ 

the vertebral arteries, and the spinal accessory nerves. Y ? 

Condyles, 2 in number, for articulation with the atlas vertebra. 
Tubercles, I on each condyle, for the check ligaments. 
Anterior Condyloid Foramina, 2, for the hypoglossal nerves. 
Posterior Condyloid Foramina, 2, (often absent) for veins. 
Jugular Processes, 2, each helping to form the foramen lacerum posterius 

basis cranii. 
Internally, the surface is concave, showing — 

Fossce, 4, for the cerebellar and posterior cerebral lobes. 

Internal Occipital Protuberance, where 6 cranial sinuses meet to form the 

torcular (wine-press) Herophili. 
Crucial Ridge, the vertical portion for the falx cerebri and falx cerebelli ; 

the transverse portion for the tentorium cerebelli, having also a groove for 

the lateral sinus. 
Groove, for the lateral sinus, and the inferior petrosal sinus, along the 

postero-lateral border. 
Internal Openings of the foramina described above. 

Describe the Basilar Process of the Occipital. It lies in front of the ^ 

foramen magnum, articulates with the body of the sphenoid bone, smooth and 
grooved internally for the medulla oblongata and pons varolii, which lie upon 
it ; rough inferiorly for the attachment of muscles, and presenting the — 

Pharyngeal Spine, for the attachment of the superior constrictor muscle of 
the pharynx and its tendinous raph6. 

Describe its articulations and development. The occipital articulates ^ 

with 6 bones, — the 2 parietal, 2 temporal, sphenoid, and atlas. It is 
developed by 4 centres, I each for the posterior part, the basilar process. 
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Whftt muscles are attached to the Occipital Bone? There are tz 

muscles attached on each siile to (he following portions, viz. — 

Si^trior Curvtd Line 3 — the occipito-frontalis, trapezius, and sterno-cleido- 
mastoid. 

space between the cursed litui 2 — the complexos and splenius. 

Space below the inferior curved line 3 — the obliguus capitis superior, rectus 

capitis posticus major and minor. 
Basilar Process 3 — the superior constriclor of the pharyni, rectus capitis 

anticus major and minor. 
yugular Process t — the rectus capitis lateralis. 

THE TEMPORAL BONES. 

Describe their situation aod divisions. They are situated at the inferior 
lateral portions of the skull, and contain the organs of hearing. Each bone is" 
divided inlo 3 parts, Che Squamous" (scale-like), Mastoidb (nipple-like), and 
Petrous' (hard) ; and it is named from being the site of the lirst gray hairs 
(temfus, time). 

Describe the Squamous Portion. It is a semicircular pt^e, smooth ex- 
ternally, and grooved internally for the middle meningeal artery, with de- 
pressions for the cerebral convolutions. Externally are seen the — 

Zygomatic Process,d or zj^oma. Fig. 1. 



arisi 


ing by 3 roots. 


and extend- 


ing 


forwaids to art 


:icukte with 


the 


malar bone. 




ygom 


.otic Tubercle,' 


at the base 


of 


the process, foi 


: the eWer- 


nal 


lateral ligament 


of the lower 



jaw. 

Eminenlia Artiatlaris, formed by 
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opining of the Canal of ffugier, lies in the ai^le between the Equamons 
and petrous portions of the bone; and transmits the chorda Cympani nerve. 
Temporal Ridged id part. 

DcBcribe the Ma^oid Portion. It projects like a nipple from the inferior 
portion of the bone posteriori;. Intercally it is grooved for the lateral sinus;' 
externally are seen the — 

Mastoid Foramtn,'' the largest of several foramina, for a vein. 

Mastoid Process, at the tip, for the stemo-deldo-mastoid, splenitas, and 

Irachelo-mastoid muscles. 
Digaiiric FossaJ for the posterior belly of the digastric muscle. 
Occipital Groove* for the occipital artery. 
Mastoid Cells, in the interior of the mastoid process, open on the posterior 

.wall of the middle ear, and are lined with mucous membrane- 
Describe the Petrous Portion. It is veiy hard, pyramidal in form, con- 
tains the internal aod middle car, projects inwards and forwards, and presents 
a Imse, an apex, three surfaces, and three borders. 
Od the Base are seen, the — 

Flo. a. Meatus Auditotius Extemusf the 

external opening of the ear. 
Auditory Process, a bony ring for the 
external cartilage of (be ear. 
Ape^i lies internally, at the base of (he 
skull, forming the onter boundary of 
the foramen lacerum medium, and 
contains the internal carotid canal. 
Anterior Surface, presents from within, 
outwards — 

Opening of the Carotid Canal,^^ for 
the internal carotid arteiy imd 
plexus. 
Depression, for the Gasserian ganglion of the 5th pair of cranial nerves, 
Hiaiiis Failopii, for great petrosal nerve and an artery. 
Foramen, for small petrosal nerve. 

Eminence, over the superior semicircular Canal of the ear. 
Depression, over the tympanum. 
Posterior Surface, presents — - 
Meatus Atidilorius /ntemus}'' transmits the 7th and 8th palis of cranial 

nerves and the auditoiy artery, and lodges a process of dura mater. 
Opening of the Aqueductus Veslibuli}* transmits to the vestibule a small 
artery and vein, and lodges a process of dura mater. 
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Inferior surface, presents from within outwards — 

Rough Quadrilateral Surface^ for the origin of the tensor tympani and 

levator palati muscles. 
Opening of the Carotid Canal, transmitting the internal carotid artery, and 

the carotid plexus of the sympathetic nerve. 
Aqueductus CochlecBy transmitting a vein from the cochlea. 
Jugular Fossa, a depression for the sinus of the internal jugular vein, form- 
ing with the occipital bone the foramen lacerum posterius, which trans- 
mits that vein and the 8th pair of cranial nerves, etc. {See page 35.) 
Foramen for Jacobsorifs Nerve (tympanic branch of the glosso-pharyngeal), 

in the ridge between the jugular fossa and the carotid canal. 
Foramen for Arnold^ s Nerve (auricular branch of the pneumogastric), in 

the outer wall of the jugular fossa. 
yugular Surface, for articulation with the jugular process of the occipital bone. 
Vaginal Process,^ ensheathing the root of the styloid process. 
Styloid Process}^ a. long projection for the stylo-pharyngeus, stylo-hyoid, 
and stylo-glossus muscles (3); and the stylo-hyoid and stylo-maxillary 
ligaments (2), which are attached thereto. 
Stylo-mastoid Foramen}'^ between the styloid and mastoid processes, for the 

exit of the facial nerve, and the entrance of the stylo-mastoid artery. 
Auricular Fissure^ for the exit of Arnold's nerve. 
In the angle between the petrous and squamous portions, are. seen the — 
Septum TubcB, a lamina separating the following canals. Its inner end pro- 
jects into the tympanum, and is called the Processus cochUariformis, 
Opening of the canal for the tensor tympani muscle. 
Osseous Opening of the Eustachian tube» inferiorly. 
The Anterior Border articulates partly with the spinous process of the sphe- 
noid bone. 
The Posterior Border assists in forming the jugular foramen, and is grooved 

for the inferior petrosal sinus. 
The Superior Border separates the anterior fossa of the skull from the middle 
fossa ; to it is attached the tentorium cerebelli, and it is grooved for the su- 
perior petrosal sinus.*® 

Describe its articulations and development. The temporal articulates 
with 5 bones, — the occipital, parietal, sphenoid, malar, and inferior maxillary. 
It is developed by 4 centres, one each for the squamous portion, styloid pro- 
cess, and auditory process, and one for the petrous and mastoid portions. Its 
ossification is completed about the 2d or 3d year. 

What muscles are attached to it ? There are 14 muscles attached to the 
following-named portions. To the — 

Squamous Portion 2, — the temporal and masseter. 
2* B 



Staaitid PortiiM G, — the occiptlo-fronU.lis, stemo-cleido-mastoid, splenlus 

capitis, trachelo-mastoid, digastric, and retrahens aurem. 
Petrous Portion 3, — the tensor tympani, levator palati, and stapedius. 
Styloid Precas 3, — the stylo-glossus, stylo-hyoid, and stylo-pharyngeus. 

THE SPHENOID BONE. 

Describe its Position sod Fonn. Wedged in between the bones of the 
iknil anteriorly, it resembles a bat with out-sttetched wings. It is named 
from the Greek word ifftr sfhane, a wedge, enters into the formation of 5 
esviliei, 4 fossee, 3 iissures, and has — 

A Body. 2 Pterygoid Processes. 

3 Greater Wings.' 2 Styloid Processes. 

3 Lesser Wings.' 6 Clinoid Processes. 

10 Points of Ossiiicalion. 3 Lesser Processes. 

Describe the Body of the Sphenoid Bone. Placed in the median line, 
cuboid in shape, it presents on its Upper Sukfacb from before backwards, 
the following points, viz. — 



2 Foramina. 

2 pairs of Muscles. 

2 Articulations. 
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Middh Clinoid Processes, bounding the sella Turcica in front. 
Sella Turcica'-' (Turkish saddle), lodges the pituitary body and the circul^ir 

sinus of the brain. 
Dorsum Sella (back of the saddle), grooved for the 6th nerves. 
Posterior Clinoid Processes,* for attachment of the tentorium cerebelli. 
Groi^es, laterally, for the cavernous sinus and internal carotid artery. 
The POSTEKtOR surface is rough and quadrilateral :" it articulates with the 
basilar process of the occipital bone, ossification being completed frotn the 
18th to the 20th year. 
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The ANTERlos SURFACE is nearly vertical, and presents the — 

Lamitta, in the median line, articulating with Che perpendicular plftte of 
the ethmoid bone, and forming part of the nasal septum. 

Opening of tht Spktnoidal Sinuses,' ot cavities in the body of the bone 
which exist in adults, not in children. 

Sphtnuidal Turbinated Bones (pyramids of Wistar), which pnttiaily close 
the sinuses, and articulate with the ethmoid and palate bones. 
Tub ihferiok sitrface helps to form the nasal fossa:, and presents the — 

KosSrum,'^ which articulates with a groove on the vomer. 
Vaginal Processes, I on each side of the rostrum. 

Ptetygo-palaline Grooves, which, with the sphenoidal processes of the palate 
bones, form the pterygo-palatine canals, for the transmission of the pterygo- 
palatine arteries and nerves. 

Describe the Greater Wings of the Sphenoid, Each wing, on its 
SUPERIOR SURFACE, presents the following points, viz. — 

Foramen Rotun- Fjg. 4. 

dum? for the 
superior max- 
illary division 
of the 5th. 

Foramen Ovale? 
for the inferior 
niaiillary divi- 
sion of the 51h 

small petrosal 
nerve, and the 

ingeal artery. 
Foramen Vesalii, transmitting a small vein. 
Foramen Spinosum}^ transmitting the middle meningeal artery. 
The anterior surface assists in forming the extei-nal wall of the orbit, the 
spheno-maxillary and sphenoidal fissures. It articulates with the frontal and 
raalar bones, and presents a — 

Notch, transmitting a branch of the ophthalmic artety. 

Spine, for part of the lower head of the external rectus muscle. 

External Orbital Foramina, transmitting arterial branches. 
The external surface presents the following points, — 

Pterygoid Ridge, dividing the temporal fossa from the lygomatic. 

^rine of tki Sphenoid}^ to which are attached the intemaL latemal ligament 

of the lower jaw, and the laxator tympani muscle. 




THE NASAL BOMBS. 
Uescribe them. They are 2 small bones Iwming the bri<^ge of the nose by 
arflculation with each other in the median line. '^They are convex exter- 
imlly, concave internally, and grooved for the external branchirf the nasal 
nerve and for small arteries. They each aiiiatlale with 4 bone^ — fte fionlal, 
ethmoid, superior maxillary, and the opposite nasal ; are each dtvaoptd by one 
centre of ossification, and have bd muscles attached to them. '''• 

THE SUPERIOR MAXILLARY BONES. 



3 hollow bones, ti^ether forming the upper 
DFOcesses, and a body which possesses a lai^e 



Describe them. Tbey a 
jaw. Each bone consists of 
eavity, the antrum of Highmc 

Describe the Antrum of Highmore. It is a p^iamidal cavity in the Iwdy of 

the bone, and opens into (be middle meatus of the nose by an aperture' which 

is very small in the recent subject, admilting only a small probe. Its walls are 

very thin, and are covered internally by a mucous membrane. It presents the — 

Aptrture, partly closed by the articulation of the unciform process of the 

ethmoid with the ethmoidal process of the inferior turbinated; and thai 

of the maiillaiy process of the palate with a fissure in the Superior maxil- 

laty; also by the maxillary process of the inferior turbinated which hooks 

over the lower edge of the orifice. 

Postrrior Dental Canals, on the posterior wall of the cavity. 

Processes in its floor, formed by the alveoli of the 1st and 2d molar teeth, 

the roots of which occasionally perforate it. 
What other points are presented by flie body? The body has 4 
surfaces, the facial externally, the zygomatic 
°' posteriorly, the orbital superiorly, and an. 

internal surface forming part of the outer 
wall of the nose and the cavity of the 
mouth. It presents the — 

Incisive Fossa? on the facial surface, 
above the incisor sockets, for the origin 
of the depressor alfe nasi muscle. 
Canine Fossa} more externally, for the 
levator nnguli oris. 
" Infraorbital Foramen^ above the en- 
nine fossa, transmitting the infraor- 
bital vessels and nerve, from the in- 
fraerbital canal in the orbital surface 
of the hone. 
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Maxillary Tuberosity, articulates with the tuberosity of the palate bone. 
Turbinated Crests, inferior and superior, on the inner surface, bounding 

horizontal grooves which correspond to the meati of the nose. 
Vertical Grooves, on the inner surface, one assisting to form the nasal duct, 

the other to form the posterior palatine canal. 
Rough Surface, for articulation with the palate bone. 

I 

Orbital Surface, articulating with the lachrymal, ethmoid, and palate bones 
, interiorly, partly bounding the spheno-maxillary fissure exteriorly, and 

forming the lower margin of the orbit anteriorly. 
Infraorbital Groove, along the orbital surface, ending in the infraorbital 

canal and foramen. (See ante.') 
Depression, for the origin of the inferior oblique muscle of the eye. 

Describe its Processes. They number 4, as follows. — 
Malar Process,* is triangular, looks outwards from the body, and is rough 

for articulation with the malar bone. 
Nasal Process,^ is thin anteriorly and serrated superiorly for articulation 

with the nasal bone ; posteriorly it is smooth and articulates with the lachry- 
mal. It presents the — 

Turbinated Crests, superior and inferior, the former articulating with the 
middle turbinated process of the ethmoid bone. 

Outer Surface, gives origin to the orbicularis palpebrarum and levator labii 
superioris alaeque nasi muscles, and the tendo oculi. 

Groove on the posterior border, helping to form the nasal duct. 
Alveolar Process, forms the curved line of the teeth, and presents — 

Alveoli, or sockets, for 8 teeth in the adult, 5 in the child. 
Palate Process, forms part of the floor of the nasal cavity, and the roof of 

the mouth. It articulates with the vomer, the palate bone, and with its 

fellow process, and presents the — 

Incisive Foramen, or foramen of Stenson, leading into the anterior palatine 
canal, for the anterior palatine vessels. 

Foramina of Scarpa, 2, transmitting the naso-palatine nerves. 

Groove on the under surface, for the protection of the vessels and nerves. 

Orifice of the posterior palatine canal, at the posterior end. 

Nasal Crest, at the articulation of the two processes with the vomer. 

Anterior Nasal Spine, the anterior extremity of the nasal crest. 

Describe its articulations and development. Tlie superior maxillary 
articulates with 9 bones, — the frontal,** ethmoid,** vomer,*' nasal,** lachrymal, 
malar, palate, inferior turbinated, and opposite superior maxillary .*<* It is de- 
veloped probably by 4 centres, — I for the facial and nasal parts, another for the 
orbital and malar, a 3d for the incisive, and a 4th for the palate portion. 
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'What muscles are attached to it? There are ii, viz. — ^the orbicularis 
palpebrarum, and levator anguli oris alaeque nasi, 2, to the nasal process ; — the 
levator labii superioris, levator anguli oris, compressor naris, depressor alae 
nasi, orbicularis oris, and inferior oblique of the eye, 6, to the body ; — the buc- 
cinator, I, to the alveolar process ; — ^the masseter, i, to the malar process ; — and 
the external pterygoid, i, to the tuberosity, 

THE LACHRYMAL BONES. 

Describe them. They are 2 small quadrilateral-shaped bones, situated in 
the anterior part of the inner wall of the orbit. Each presents a — 
Groove f on the external surface, forming part of the nasal duct. 
Ridge ^ also externally, for attachment of the tensor tarsi muscle. 
Furrow, internally, corresponding to the ridge on the external surface. 
Hamular Process, projecting downwards to articulate with the lachrymal 

process of the inferior turbinated bone. 
Internal Surface, closes the anterior ethmoidal cells. 

Describe its articulations, development, and muscles. The lachry- 
mal articulates with 4 bones, — the frontal, ethmoid, superior maxillary, and 
inferior turbinated. It is developed from i centre, and has but i muscle attached 
to it, the tensor tarsi, or Homer's muscle. 

THE MALAR BONES. 

Describe them. The cheek bones are situated at the outer and upper part 
of the face, aiding to form the cavities of the orbits and the temporal and zyg- 
omatic fossse. Each presents an — 

External Surface, convex, for attachment of the zygomatic muscles. 
Foramen, externally, for the malar branch of the temporo-malar nerve. 
Foramen,^ internally, for the temporal branch of the same nerve. 
Frontal Process,^ articulates with the external angular process of the frontal. 
Orbital Process,b projecting backwards, forming part of the floor and outer 
wall of the orbit, as well as part of the temporal fossa, and bounds the 
spheno-maxillary fissure anteriorly. 
Fig. 7. Zygomatic Process,/ projecting backwards to articulate 

with the zygomatic process of the temporal bone by a 
serrated edge. 
Upper Border, b forms the outer and inferior margin of the 

orbit. 
Lower Border, thick and rough, for the origin of the mas- 
seter muscle. 
Anterior Border, d articulates with the superior maxillary bone. 
Posterior Border, terminates the temporal fossa below. 
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Name its articulations, centres, and muscles. The malar articulaUi 
with 4 bones, — the frontal, sphenoid, temporal, and superior maxillary. It is 
developed by one centre of ossification, and has 5 muscles attached to it, — the 
levator labii superioris, zygomaticus major *and minor, masseter and temporal. 

THE PALATE BONES. 

Describe them. They are 2 irregularly-shaped bones, situated poste- 
riorly in the nares. Each bone assists in forming the floor and outer wall of 
the nose, the roof of the mouth, the floor of the orbit, the inner wall of the 
antrum, the zygomatic, spheno-maxillary, and pterygoid fossse, and presents the 
following points. — 

Horizontal plate, « completes the nasal floor and hard palate ; has a — 
Ridge, on the inferior surface, for the tensor palati aponeurosis. 
Groove, assisting to form the posterior palatine canal. 
Foramina, transmitting the anterior and posterior Fig. 8. 

palatine nerves. 
Anterior Border, is serrated, and joins the superior 

maxillary bones. 
Posterior Border, is free and concave, for the attach- 
ment of the soft palate. 
Inner Border, d is thick, and articulates with its fel- 
low, forming a groove for the reception of the vomer. 
Its posterior extremity is the — 
Posterior Nasal Spine, for the origin of the azygos 
uvulae muscle. 

Vertical plate,* a broad and thick lamella, presents the following : — 
Superior Turbinated Crest, on the inner surface. Below it is the — 
Inferior Turbinated Crest,e dividing the middle meatus of the nose from 

the inferior, and articulating with the inferior turbinated bone. 
Posterior Border, articulates with the pterygoid process of the sphenoid. 
Groove, on the external surface, helping to form the posterior palatine canal. 
Two Smooth Surfaces, externally, one forming the inner wall of the zygo- 
matic fossa; the other, part of the inner wall of the antrum. 
Two Rough Surfaces, also externally, one for articulation with the superior 

maxillary ; the other with the pterygoid process of the sphenoid. 
Deep Notch, which by articulation with the sphenoid bone, forms the 
spheno-palatine foramen,^ for the spheno-palatine nerves. 
Pterygoid process,^ is wedged into the notch between the plates of the ptery- 
goid process of the sphenoid, with which it articulates laterally. In it are the—' 
Palatine Foramina, for the external and posterior palatine nerves. 
Posterior Surface, aids in forming the pterygoid fossa. 
3 
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Orbital process,* triangular in shape, large and hollow. It hasr— 

Three Articular Surfaces, for the sup. maxillary, sphenoid, and ethmoid. 

Two Free Surfaces, the orbital forming part of the floor of the orbit, the 
external aiding to form the zygctaiatic fossa. 

Rounded Border, forms a part of the spheno-maxillary fissure. 
Sphenoidal process,^ projects backwards, articulates superiorly with the 

body of the sphenojd, and externally with the pterygoid process of the 

sphenoid. On its upper surface is a — 

Groove, which assists in forming the pterygo-palatine canal. 

Inner Surface, forms part of the outer wall of the nasal fossa. 

Describe its articulations, development, and muscles. The palate 
articulates with 6 bones, — the sphenoid, ethmoid, vomer, superior maxillary, 
inferior turbinated, and its fellow palate bone. It is developed by one centre at 
the junction of the two plates. There are 5 muscles attached to it, — the azygos 
uvulse, internal and external pterygoids, superior constrictor, and tensor palatL 

THE INFERIOR TURBINATED BONES. 

Describe them. They are 2 thin curved osseous plates situated in the 
nasal fossae their convex surfaces presenting inwardly. Each bone is attached 
above to the inferior turbinated crests of the superior maxillary and palate 
bones, and presents the following, viz. — 

Lachrymal Process? aiding to form the nasal 
*°' ^* duct, by articulation with the lachrymal and 

j^^aff^^^:^^ superior maxillary bones. 

Ethmoictal Process} articulating with the unci- 
form process of the ethmoid, thus helping to 
partially close the aperture of the antrum. 
Maxillary Process,^ also helps to partially close the aperture of the antrum, 

by hooking' over the lower edge of that orifice. 
Free Border? below, coming to about ^ inch above the floor of the nose. 

Name its articulations, centres, and muscles. The inferior turbinated 
articulates with 4 bones, the ethmoid, lachrymal, palate, and superior max- 
illary. It is developed by one centre, and has no muscles attached to it. 

THE VOMER. 

Describe it. The vomer (plough-share) forms the postero-inferior part 
Fig. 10. of the nasal septum, but is usually bent to one 

side. Its — 

Superior Border} * has a groove and two alse 
or wings, for articulation with the rostrum 
— ^ '^'''^'^^*^ and vaginal processes of the sphenoid bone. 
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Anterior Sorderf is grooved for the ethmoidal plate and the nasal cartilage, 

In/trior Biirdtr* the longest, articulates with (he nasal crest of the superior 
maxillaiy and palate bones. 

Posterior Border, is free and presents towards the pbaiyni. 

Naso-palatine Grooves, laterally, for the naso-palattne nerves. 

Furrows, on the lateral Surfaces,' for vessels and nerve-filaments. 

Name Its articulations, centres, and muscles. The vomer articulaita 
with 6 bones, — the sphenoid, ethmoid, 2 superior maxillary, and 2 palate 
bones. It is developed by one centre, which appears about the 6lh fcelal week 
in cartilage between two laminie which coalesce after puberty. It has na 
tnuicies attainted to it 

THE INFERIOR MAXILLARY BONE. 

Describe its general cbaracteiiatica. The inferior maxillary bone forms 

the lower jaw, receives the inferior teeth, and is the second bone of the body 

in which ossiRcatioo ap|>ears, the clavicle being the first. It consists of a body 

and two rami. 

Describe the Body of the bone. It is shaped somewhat like a horse- 
shoe, and presents for examination the following: vii. — 

Ahieclar Portion, above Ihe oblique line, containing on its upper border 

alveoli for r6 teeth in [he adull, for 10 in the child. 
Symphysis, a. vertical tidge on Ihe median line, marking the junction of the 

two symmetrical portioas of which the bone originally consisted. 
Menial Process, a prominent triangular eminence, forming the chin. 
Externally on each side from the symphysis backwards, are the — 
Incisive Fossa, above the chin, for \ _ 

the origin of the levator menti. 

Mental Foramen, below the iA 

bicuspid alveolus, transmitting 

the mental artery and nerve. 

External Oblique Line, for the 

origins of the depressor tabii 

inferioris and depressor anguli 

oris muscles fi'om its anterior 

half. 

Groove, near the angle, for the 

(wial artery. 

Internally, on each side from the median depression backwards, are the — 
Genial Tubercles, the superior for the genio-hyo-glossus muscle ; the inferior 

for the genio hyoid. 
Myto-kyoid Ridge, obliquely backwards, for the mylo-hyoid muscle. 
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Stiblim^uai Fossa, near the genial tabercles, {ot the sahlingnal gland. 
Fossa, below the sublingual, for the anterior belly of the digastric mnsde. 
Submaxiilary Fossa, below the ridge, for the submaxillary gland. 

Describe the Rami of the Inferior Maxillary. The rami, or ascending 

|x>rtions of the bone, are 2 in number, and each present the — 

Coronoid Frccess, anteriorly, for the insertion of the temporal muscle. 

CoHjyioiJ Process, posteriorly. Its condyle articulates with the glenoid 
fossa of the temporal bone, its neck receives the insertion of the external 
pterygoid muscle, its tttberck has attached to it the external lateral liga^ 
raent of the lower jaw. 

Sij^^itioiU XofcA, a deep depression separating the above-nanved processes 
from each other, and crosseii by the masseteric vessels and nerve. 

GnnnY, on the coronoid process internally, and prolonged downwards upon 
the bixly, for the attachment of the buccinator muscle. 

jRif/f,^es, on the external surface, for the insertion of the masseter. 

S/tne, a projection on the internal surface, for the attachment of the internal 
lateral ligament of the jaw. 

Inferior Dental Canal, opening behind the spine, lies within the ramus and 
body of the bone for the inferior dental vessels and nerve. It communi- 
cates with each alveolus and with the mental foramen. 

Mylo'hyoid Groove, below the spine, for the mylo-hyoid vessels and nerve. 

Rough Surface, behind the groove, for the internal pterygoid muscle. 

Angle of the Jaw, at the junction of the posterior body of the ramus with 
the inferior border of the body, for the insertion of the masseter and in- 
ternal pterygoid muscles, and the stylo-maxillary ligament 

Describe the Articulations and Development of the Inferior Max- 
illary bone. It articulates with one pair of bones, — the temporal. It is the 
earliest formed bone in the body except the clavicle, and is probably developed 
by 2 centres, one for each lateral half, the two halves coalescing at the 
symphysis about the 1st year of age. In adult life the ramus arises almost 
vertically from the body, and the dental canal lies about the middle of the 
body. In old age the ramus extends obliquely backwards, the angle becoming 
very obtuse ; and the alveolar portion being absorbed, the dental canal is near 
the superior border. 

What Muscles are attached to the Inferior Maxillary? They 
number 15 pairs, — the masseter, internal and external pterygoids and temporal, 
4, to the ramus ; — the genio-hyo-glossus, genio-hyoid, myio-nyoid, digastric, 
and superior constrictor, 5, to the internal surface oithe body ; — the depressor 
labii inferioris, depressor anguli oris, levator menti, orbicularis oris, platysma 
myoides, and buccinator, 6, to the external surface of the body. 



THE ORSITS. 

Describe the Orbital Cavities. The orbits are a conoidal cavities, 
situated between the forehead and the face, their bases outwards, their apices 
pointing backwards, the lines of axial prolongation meeting aX the sella 
turcica of the sphenoid bone. Thej contain the organs of vision with their 
appendages, and are each formed by 7 bones, — the frontal,' ethmoid,' sphe- 
noid,' < ' lachrymal,' superior maxillary,' palate,' and malar,' of which the 
first tliree are common to both orbits. Each orbit communicates with i cavity 
and 4 fossx, as follows, viz. — 

Cavity of the cranium, by the i^>tic foramen" and sphenoidal fissure."' 

fossa! (4)^the nasal, temporal, zygomatic, and spheno-maxillaiy, — by the 
□asal duct" and the sphenomaxillary fissure.** 

What Foramina communicate with each orbit? Nine, — the optic 
foramen,'* sphenoidal fisaure," anterior" and posterior" ethmoidal foramina, 
supraorbital," infraorbital,** and malar foramina," the nasal dud," and the 
spheno-maxillary fissure.*' 



Describe the Roof of the Orbit, 
firontal bone anteriorly,' and the 
lesser wing of the sphenoid* pos- 
teriorly, il is concave, and presents 
the— 

Lachrymal feisa}'* at its outer 

angle,for the lachrymal gland. 

DrprisHon}* at the inner angle, 

ibr the pulley of the superior 

oblique. 

Describe the Floor of the 

Orbit. Formed by the orbital 

surface of the superior maxillary 

bone,' and the orbital proce^ of 

Ihe malar' and palate bones,' it 

is nearly flat and presents the — 

Palais-maxillary Suture poste- 

riorly. 
Infraorbital Canal, and a De- 
pression for the superior 
oblique muscle of the eye, 
anteriorly. 
Infraorbital Groove}* poste- 



Fonned by Ihe orbital plate of the 
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Describe the Inner Wall of the Orbit. Formed by the nasal process 
of the superior maxillary bone,^ the lachrymal," the os planum of the ethmoid,' 
and the body of the sphenoid,' it presents — 

A Groove^ for the lachrymal sac, and the Lachrymal Crest, anteriorly. 
2 Sutures, — the ethmo-lachrymal, and the ethmo-sphenoidal. 

Describe the Outer Wall of the Orbit. Formed by the orbital pro- 
cess of the malar bone,' and the greater wing of the sphenoid,* it presents the 
Orifices^ of the malar canals, and the Spheno-malar Suture. 

Describe the Angles of the Orbit. They present the following points. 
In the superior external angle. 

Sphenoidal Fissure ^^ or foramen lacerum anterius, transmits the 3d, 4th, 
ophthalmic division of the 5th, and the 6th nerves, the ophthalmic vein, 
branches of the lachrymal and middle meningeal arteries, filaments of 
the sympathetic nerve, and a process of the dura mater. 

Articulations, — the fronlo-malar, and fronto-sphenoidal. 

In the superior internal angle. 

Suture, — the lachrjrmo-ethmo-frontal, in which are the following foramina. 
Anterior Ethmoidal Foramen^ transmitting the anterior ethmoidal artery 

and the nasal nerve. 
Posterior Ethmoidal Foramen^ transmitting the posterior ethmoidal artery 
and vein. 
In the inferior external angle. 

Spheno-maxillary Fissur^^ (described under the Zygomatic Fossa). 

In the inferior internal angle. 
A Suture, the ethmo-maxillo-palato-lachrymal. 

What other points are connected with the Orbit? Two, the supra- 
orbital notch, and the optic foramen, as follows, viz. — 

Supraorbital Notch or Foramen}^ at the junction of the inner and middle 
thirds of the upper circumference, transmitting the supraorbital artery, 
veins, and nerve. A line prolonged from this notch through the interval 
between the bicuspid teeth of either jaw, will cross both the infraorbital 
and mental foramina, and the canine fossa of the superior maxillary bone. 

Optic Foramen^^ at the apex, is formed by the 2 roots of the lesser wing 
of the sphenoid, and transmits the optic nerve and the ophthalmic artery. 
From around its margin arises a tendinous ring, the common origin of the 
4 recti muscles of the eye. 

What Muscles arise within the Orbit? The 4 recti and 2 oblique of the 
eye, the levator palpebrse, and the tensor tarsi (8 in all). 



THE FOSSiS. 

Describe tbe Nasal Fmsk. Together they ronn lh« cavit; of the dose, 
being separated from each other by the Stftum -ffaH}^ They open in front 
bjr the anterior Hares, behind by the posterior nares) and extend from the 
palate processes of the superior maxilkiy and palate bones," upwards to the 
base of the craninm. They are formed by 14 bones, — the ethmoid, sphenoid, 
6ontal, vomer, 2 nasal, 2 superior maxillaiy, 2 lachrymal, i palate, and 2 
inferior turbinated. 

Describe tbe Septum Nasi." It forms Qie inner wall of each nasal 
fossa, and is formed chiefly by the perpendicular plate of the ethmoid bone, 
the vomer, and the triajigulac cartilage of the septum; to a less extent by 5 
other bones, — the rostrum of the sphenoid, the nasal spine of the frontal, and 
the crests of the nasal, palate, and superior maxillary bones. 

Describe tbe points presented by each Nasal Fossa. They are — 
Ok the roof. 

Ofmings, posteriorly, into the sphenoidal sinuses. 

Oydctoty Foramina, and the Naial Slit, in the cribriform plate of the eth- 
moid bone. 



Orificl, of the anterior palatine canal. 
Suture, between the bones forming the hard palate. 
Nasal Spines, anterior and posterior, and the Ridgi connecting them. 
Ok thk olTTER WALL, from above downwards. 

Superior Tarbinaled process of Fm. 13. 

the ethmoid. 
Superior Meatus of the nose, into 

which open 3 orifices, — those 

of the posterior ethmoidal and 

the sphenoidal sinuses, and the . 

spheno.palatine foramen. 
Middle Turbinated'' process of 

the ethmoid. 
Middle Meatus of the nose, into 

which open 2 orifices, — those 

of the antrum" and infundib- 

ulum, — the latter draining the 

anterior ethmoidal cells," and the frontal sinus. 
Inferior Turiinaled Sonf,*^he\ovi which is the- 
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Inferior Meatus of the nose, the largest ; into it open 2 orifices, — those of 
the lachrymal, and anterior palatine canals. To these may be added the 
anterior and posterior nares. 

Describe the Temporal Fossa. Situated on each side of the cranium^ 
it is shallow above and behind, but deep in front and below; and is formed 
by parts of 5 bones, — ^the frontal, sphenoid, temporal, parietal, and malar. It 
is bounded above and behind by the temporal ridge, in front by the malar 
frontal and sphenoid bones, and below by the zygoma and the pterygoid ridge 
on the greater wing of the sphenoid. It is traversed by 6 sutures, — the 
spheno-malar, spheno-frontal, spheno- parietal, spheno-temporal, fronto-parietal, 
and temporo-parietal. It opens below into the zygomatic fossa ; and lodges the 
temporal muscle, and the deep temporal vessels. 

Describe the Zygomatic Fossa. Extending downwards from the tem- 
poral fossa, it is thus bounded, — 

In fronts by the tuberosity of the superior maxillary bone. 

Externally t by the zygoma, and the ramus of the inf. maxillary. 

Internally f by the external plate of the pterygoid process. 

Above i by the temporal fossa, the squamous portion of the temporal bone, 

and the greater wing of the sphenoid. 
BeloiUj by the alveolar border of the inferior maxillary bone. 

What Fissures open into the Zygomatic Fossa. Two, the — 
Spheno-maxillnry Fissure, between the greater wing of the sphenoid externally, 
and the superior maxillary and palate bones internally. It connects the 
orbit with the zygomatic, temporal, and spheno-maxillary fossae ; and trans* 
mits the infraorbital artery, the superior maxillary .nerve and its orbital 
branches, and the ascending branches of Meckel's ganglion. 
Fterygo-maxillary Fissure, between the tuberosity of the superior maxillary 
bone and the pterygoid process of the sphenoid. It transmits branches of 
the internal maxillary artery, and connects the zygomatic fossa with the 
spheno-maxillary. 

Describe the Spheno-Maxillary Fossa. It is a triangular cavity be- 
tween the pterygoid process of the sphenoid bone and the tuberosity of the 
superior maxillary, and is situated at the junction of the spheno-maxillary, 
pterygo-maxillary, and sphenoidal fissures. Into it open — 
3 Fossaf — the orbital, zygomatic, and nasal. 
2 Cavities, — ^the cranial, and buccal. 

J* Foramina, — the Vidian and plerygo-palatine canals, and the foramen 
rolundum, posteriorly ; the spheno-palatine foramen on the inner wall ; 
and the posterior palatine canal inferiorly ;— occasionally also the acces- 
sory palatine canals. 
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THE SUTURES AND FONTANELLES. 

Name the Sutures of the skull. There are 17. 
At the Vertex of the skull are 5, the — 

Sagittal, or interparietal. 

2 Coronal, or fronto-parietal. 2 Lambdoid, or occipito-parietaL 
At the Sides of the skull are'4, the— ^ 

2 Spheno-parietal. 2 Temporo-parietal. 
At the Base of the skull are 5, the — ' 

2 Temporo-occipital. Basilar, in the central line of the base. 

2 Temporo-sphenoidal. 
In the Mesial line^ besides the sagittal and basilar, are 3, the — 

Spheno-ethmoidal. Spheno-frontal. Ethmo- frontal. 

Describe the Facial Sutures. The most important are the following, but 
the sutures of the face are very numerous. 

Zygomatic Suture^ at the temporo-malar articulation. 

Transverse Suture, extending from one external angular process of the 
frontal bone across to the other, and connecting that bone with the malar, 
sphenoid, ethmoid, lachrymal, superior maxillary, and nasal bones. 

Symphysis of the Chin, the site of a foetal suture. 

How are the Sutures formed? By dentations of the external tables in- 
terdigitating with each other, the adjacent edges of the internal tables lying in 
unjoined proximity. The sutures are not formed until a long time after the 
formation of the skull, probably to permit of the marginal growth of the bones. 

What are the Fontanelles? They are 6 membranous intervals in the in- 
fant's skull, corresponding in situation with the angles of the two parietal 
bones. They are as follows, viz. — 

Anterior y at the junction of the sagittal and coronal intervals. 

Posterior, at the junction of the sagittal and lambdoid intervals. 

Lateral Fontanelles, 4, two at the anterior inferioi angles, and two at the 
posterior inferior angles of the parietal bones. • 

Describe the Wormian Bones. They are supernumerary small pieces 
of bone, irregularly shaped, and developed by special centres in unclosed por- 
tions of the cranial sutures and fontanelles, being more frequent in the lamb- 
doid suture. They are also called " ossa triqueta " from their triangular form. 

Describe the Hyoid Bone. It is shaped like a horse-shoe, has no articu- 
lation with the skeleton, but supports the tongue. It consists of a Body, two 
greater, and two lesser Comua or horns. On the body is a Crucial Ridge, 
with a Tubercle at the centre. It is developed by 5 centres, — one for the body 
and one for each horn. Attached to it are 10 muscles, 3 ligaments, and T 
membrane* as follows, viz.— • 

C 



7i> Ihe Body, — the genio-, mylo-, stfto'.-stemo-, thyro-, omo-hyotd, the genio* 

hyo>glo3sus, and the hyo-glossus muscles; also the pulley of the digas- 
tric, Ihe hyo-epigloltic ligament, and the thyro-hyoid membrane. 

Te the Greater Comu. — Ihe hyo-glossus, middle conatrictoi muscles, and 
part of the thyro-hyoid) — also the thyro-hyoid ligaiaenL 

To the Lesser Comu, — the stylo-hyoid ligament, 

TABLE OP THE FORAMINA AT THE BASE OF THE SKULL, 



with the ' 



J structures transmitted iy each. 



Anterior Fossa ci 



itains I single foramen and 5 in palr^, viz, — 
Foramen Cscum, — lodges a fold of dura mater, and transmits a vein to the 

longitudinal sinus from (he nose, sometimes one &om the frontal sinus. 
Ethmoidal Fisatre, — the nasal nerve, and the anterior ethmoidal artery. 
Olfactory, — olfactory nerves, and nasal hranches of the ethmoidal arteries. 
Anterior Ethm<tida!,—a.nterLOT ethmoidal artery and the nasal nerve. 
Posterior Ethmoidal, — posterior ethmoidal artery and vein, 
Oftic Foramen J— opfic nerve and ophthalmic artery. 
Middle Foshc contain 8 pairs, viz.— 

Foramen Lacerum A nterius, ar Sphenoidal Fisstire,P — the 3d, 4th, oph- 
thalmic division of the 5th, and the 6th cranial nerves, and Rlaments of 
Fic. 14. t''* sympathetic ; ophthalmic vein, 

a branch of the lachrymal artery, 
orbital branches of the middle 
meningeal arteiy, and a process 
of dura mater. 
Foramen Rotundum, — superior max- 
illary division of the 5ih cranial 

Foramen Vesati%, — a. small vein. 
This foramen is often absent. 

Foramen Ovale, I — inferior max- 
illary division of the 5th nerve, 
lesser petrosal nerve, and the 
small meningeal branch of the 
internal maxillary artery. 

Foramen ^nosum, « — middle men- 
ingeal artery, meningeal veins, 
and sympathetic filaments from the 
.plnm. 
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Foramen Lacerum Medium^ — internal carotid artery, carotid plexus, large 

petrosal nerve, and a branch from the ascending pharyngeal artery. 
Small Foramen, — lesser petrosal nerve. 
Hiatus Fallqpii, — ^large petrosal nerve, branch of middle meningeal artery. 

Posterior Fossa contains 6 pairs and i single, viz. — 

Meatus Auditorius Intemus, — facial and auditory nerves, auditory artery. 

Aqueductus Vestibuli, — small artery and vein, process of dura mater. 

Foramen Lacerum Fosterius/^ — ^glosso-pharyngeal,pneumo- gastric, and spinal 
accessory nerves, internal jugular vein, meningeal branches of the ascend- 
ing pharyngeal and occipital arteries. 

Mastoid Foramen (often absent), — small vein, occasionally the mastoid 
artery. 

Anterior Condyloid Foramen, — ^hypoglossal nerve, meningeal branch from 
the ascending pharyngeal artery. 

Posterior Condyloid Foramen'^) (often absent), posterior condyloid vein. 

Foramen Magnum,k — medulla oblongata and its membranes, the vertebral 
arteries, and the spinal accessory nerves. 

Externally, at the base of the skull are lo pairs, viz. — 
Opening of the Eustachian Tube, — ^air to the middle ear. 
Opening of Tensor Tympani Canal, — the tensor tympani muscle. 
Orifice of the Vidian Canal, — ^the Vidian nerve, and vessels, 
Glasserian Fissure^n — laxator tympani muscle, tympanic artery, processus 

gracilis of the malleus. 
Orifice of the Canal of Hugier, — chorda tympani nerve. 
Foramen for yacobson^s Nerve, — ^tympanic branch of glosso-pharyngeal. 
Foramen for Arnold^ s Nerve, — auricular branch of pneumogastric. 
Opening of the Aqueductus Cochlea, — vein to the cochlea. 
Stylo-mastoid Foramen^ — facial nerve, stylo-mastoid artery. 
Auricular Fissure, — exit of Arnold's nerve. 

Face presents 3 pairs, viz. — 

Supraorbital Foramen or Notch, — supraorbital artery, vein, and nerve. 
Infraorbital Foramen, — infraorbital artery and nerve. 
Mental Foramen, — mental artery and nerve. 

Palate presents, on each side at least 6 pairs, viz. — 

Incisive Foramina^ (one or two), — nerves and vessels to the incisor teeth. 
2 Anterior Palatine, — anterior palatine vessels, naso-palatine nerves. 
Posterior Palatine, — posterior palatine vessels^ anterior palatine nerve. 
Accessofy Palatine Foramina (one or. two), — ^posterior palatine nerves. 
Pterygo-palatine Foramen, — pterygo-palatine vessels. 
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THE BONES OF'THE TRUNK. 
THE VERTEBRAL COLUMN. 
Wlut CbatactcTiMka ue Common to the Vertebne ? Each veitebra 
consiEts of a. body and an arch, the latter being formed by z pedicles and 2 
Uminx, which support 7 processes. 
Body* is thick and spongy, convex in front' fiinn side to side, concave verti- 
cally, and on the upper and lower sur&ces, which aie surrounded hj a. 
bony rim. Anteriorly are small foramina for nutrient vessels, posteriorly 
a Isi^e foramen for the exit of the ven% basis vertebrarum. 
PtdicUs, project backwards from the body, inclining outwards. They are 
notched above and below, thus forming, with ibe adjacent notches, the 
Inttniertibral Foramina for the entrance of vessels and the exit of the 

Lamina,^ are 2 broad plites, meeting in the sjanous process behind, and 
rough on their upper and lower borders for the attachment of the liga- 
mentum subflavo. 

Tramvtrst Proctises^ one 
on each side, projecting 
outwards. 
Articular Procfsits, two on 
each side, superior* and 
inferior,' project from the 
junction of the UminM 
and pedicles, and articu- 
lating above and below 
with the articular pro- 
cesses of (he adjacent 
vertebrce. Their superior 
facets look upwards in 
the cervical region, out- 
wards in the dorsal, and 
inwards in Che lumbar. 
Spinous Process^ projects 
backwards from the junc- 
tion of the lamina with 
each other, sometimes 
very obliquely. 
Spinal Foramen* is the space enclosed by the body, pedicles, and laminse j 
and which, when the vertebrae aie articulated, forms part of the s{»nal 
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How are the Vertebrae distinguished ? As cervical (7], dorsal (12), and 
lumbar (5). Each of these divisions has several peculiar features, but their 
especial characteristics are as follows. 

The Cervical Vertebra are pierced at the bases of their transverse processes by 
the vertebral foramina f which transmit the vertebral artery, vein, and plexus. 
The Dorsal Vertebrce have facets and demifacets on their bodies, for articula- 
tion with the heads of the ribs. 
The Lumbar Vertebrce are marked by the absence of the foramina and facets 

which distinguish the other two classes. 
What are the Peculiar Vertebrae? They are 9 in number, — the atlas 
or 1st cervical, the axis or 2d cervical, the vertebra prominens or 7th cervical, 
the 1st, 9th, loth, nth, and 12th dorsal, and the 5th lumbar. 

The Atlas is a bony ring supporting the head. A bony arch takes the place 
of a body, and its spinous process is a mere tubercle. Its Lateral Masses 
form its chief bulk, supporting large Articular Processes which all look 
inwards, the superior articulating with the condyles of the occipital bone. 
The Axis is marked by its Odontoid Process projecting upwards from the 
body into the anterior part of the spinal foramen of the atlas, where it 
articulates with the anterior arch, and receives the occipito-axoid and the 
check ligaments. 
The Vertebra Prominens has a long and prominent spinous process which 

ends in a tubercle for the ligamentum nuchas. 
The Dorsal Vertebrce. The 1st has one facet and a demifacet. The 9th has 
a demifacet only. The loth has but one facet on the body and one on 
the transverse process. The nth and 12th have each but one facet on 
the body, and none on the transverse processes. The 12th resembles a 
liunbar vertebra in size and shape. 
The ^th Lumbar is much deeper in front than behind; its spinous process is 
small, but its transverse processes are large and thick, and point slightly 
upwards. 
What important Relations have Certain Vertebrae? 
The jd Cervical corresponds to— the bifurcation of the common carotid artery, 

and the superior cervical ganglion. 
The^th Cervical^ to— the junctions of the larynx with the trachea, and the phar- 
ynx with the oesophagus, and the middle cervical ganglion of the sympathetic. 
The 2d Lumbar^ to — the junction of the duodenum with the jejunum, the 
commencement of the thoracic duct and th^ portal vein, the origin of 
the superior mesenteric artery, the lower margin of the pancreas, the 
opening of the ductus communis chol6dochus, the lower end of the spinal 
cord, and the crura of the diaphragm. 
[The false vertebrae are described as bones of the pelvis.] 
4 
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THE THORAX. 
What is the Thorax ? An osseo-cartilaginous cage formed by the bodies 
of the dorsal vertebrae posteriorly, the ribs and costal cartilages laterally, and 
the sternum in front. Its shape is conical, the axis inclined forwards, the base 
below and closed by the diaphragm. 

What Structures pass through its Apex? The trachea, oesophagus, 
large vessels of the neck, pneumogastric, phrenic and S3rmpathetic nerves, 
thoracic duct, and in inspiration the apex of the lung. 

What Structures are contained in its Cavity? The trachea, bronchi 
smd lungs, the heart and great vessels, internal mammary arteries, azygos and 
bronchial veins, pneumogastric, phrenic, and splanchnic nerves, oesophagus, 
thoracic duct, lymphatic vessels, and glands. 

THE STERNUM. 
Describe it. The sternum, or breast-bone, consists of 3 parts, — the manu- 
FiG. 16. brium,« or handle ; the gladiolus,* or sword ; and the ensi- 

form or xiphoid appendix.^ It presents the — 
Interclavicular Notch^ on its superior border. 
Manubrium^' articulates with the clavicle,*' 1st costal 

cartilage,* and a part of the 2d./* 
Gladiolus, articulates with the costal cartilages from the 
3d to the 6th inclusive, and partly with the 2d and 7th. 
Ensiform Appendix (the tip), articulates with the carti- 
lage of the false ribs, and in part with the 7th costal 
cartilage./ 

Describe its development and muscles. The ster- 
num is developed by 6 centres, I each for the manubrium 
and ensiform aooendix, and 4 for the gladiolus. The mus- 
cles attached to it are 9 pairs and one single muscle, — 
the stemo-cleido-mastoid, sterno-hyoid, and stemo-thyroid, 
3, to its upper part ; — the rectus abdominis, external and internal oblique, trans- 
versalis, and the diaphragm, 5, to its lower part; — the pectoralis major, i, an- 
teriorly ; — and the triangularis stemi, i, posteriorly. 

THE RIBS. 

Describe them. There are 12 ribs on each side, of which 7 are "tnie 
ribs," being each connected to the sternum by a separate cartilage ; — and 5 are 
" false ribs." Three of the latter are connected by their cartilages to the carti- 
lage of the 7th rib, while two are called " floating ribs," having each one ex- 
tremity free. 

What are the Characteristics Common to most of the Ribs ? They each 
consist of a head, neck, and shaft, and present the following points, viz. — 




THE RIBS. 
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Head^a, is divided by a ridge into 2 facets, which articulate with the facets on 
the bodies of the dorsal vertebrae ; the ridge giving attachment to the in- 
terarticular ligament. 

Necky about an inch long, having attached to its upper border the anterior 
costo-transverse ligament, to its posterior surface the middle costo-trans- 
verse ligament ; its anterior surface is smooth. 

Tuber osiiyj^ 
at the June- a Fig. 17. 

tion of the 
neck with 
the shaft, 
has a facet 
for articula- 
tion with 
the trans- 
verse pro- 
cess of the 
next lower 
vertebra, and a rough surface for the posterior costo-transverse ligament 

Shafty twisted on itself, is concave internally, convex externally, its upper 
border round and smooth, its lower border grooved^' for the intercostal 
vessels and nerves. At its external extremity^ is an oval depression for 
the insertion of the costal cartilage. 

Angle,* just in front of the tuberosity, is marked by a rough line, to which 
are attached the muscles of the deep layer of the back. 

How are they developed? Each rib has 3 centres, one each for the 
head, shaft, and tuberosity. The last 2 ribs, having no tuberosity, are devel- 
oped each by 2 centres. 

Describe the Peculiar Ribs. They are the ist, 2d, loth, nth, and 12th. 
They respectively present the following peculiarities, viz. — 

jst Ribj is broad, short, not 
twisted, has no angle, only one 
facet on the head ;« but on its 
upper surface are seen two 
grooves for the subclavian ar- 
tery's? and vein,* and between 
them a tubercle g^ for the scale- 
nus anticus muscle. 

2d Rib J is not twisted, its tuber- 
osity and angle are very close 
together, and its upper surface presents rough surfaces for the serratus 
magnus and scalenus posticus muscles. 
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loth Eib, has but one facet on its head. 

iilh Jfii, has no neck, no tuberosity, and but one facet on its head. 

jilA Rib, has neithei □eck, angle, tuberosity not groove, and but one &cet. 

THE raiLVlS. 

Describe the Pelvis. It is formed by the sacnun, coccyx, and two ossa 
Innominata, and is divided into, — the /aii^/iATi, comprising the upper and 
expanded portion, — and the true pelvis, below the ilio-pectineal line. The 
false pelvis corresponds to the iliac fossEe, and is marked ty its walls l«ing 
deficient anteriorly between the iliac borders, and posteriorly between the 
sacrum and the posterior iliac spines. The true pelvis has a — 

Brim, or inlet, bounded in front by the crest and spine of the pnbes, behind 
1^ the proinonlory of the sacrum, laterally by the ilio-pectineal line. Its 
axis corresponds to a tine from the umbilicus to the middle of the coccyx. 
Its average dtameCers in the female are, — 4 inches aotero-posleriorly,' over 
5 inches transversely,* under 5 inches obhquely.' In (he male each of 
_ these measurements is aboul 

yi an inch less. 
Cavity, is a shoit curved 
canal, connecting the brim 
with the outlet In front its 
depth is about t^ inch, 
posteriorly 4 to ^)i inches 
in the female, 4^ to 5^ 
inches in the male. Its 
dimneter is about \J^ inches 
in the female, 4^ inches in 
the male, all around. 
Outlet, is bounded by the pubic arch above, the tip of the coccyx behind, 
and the tuberosities of the ischii laterally. Its axis, if prolonged, would 
touch the promontory of the sacrum. Its diameters in the female are 
each about 43^ inches, in the male about 3^ inches. 
State the chief difierences between the male and female pelves. The male 
pelvis is marited by slrength of the bones, prominence of the muscular impres- 
sions, a deep and narrow cavity, and large obturator foramina. The female pel- 
vis has lighter bones, broader iliac fossse, the spines being further apart, greater 
diameters at every point, the sacrum less curved, and the pubic arch wider. 

Descrilie flie Sacrum. The "sacred bone" is triangular, curved, with its 
convexity backwards, and is situated base upwards between the ossa innominata, 
fotming with the coccyx the posterior wall of the pelvis. The bone is formed 
bj the coalescence of 5 veitebrx, and presents the following points, viz— 





4 Ridges,* Iraosversely across both surfaces, mark Ihe ni 

segments. 
8 Anterior Sacral Feramina, for Ihe anterior sacral nervt 
8 Gromesf shallow and broad, for Ihe aforesaid nerves. 
Froniontory, at its junction with the last lumbar vertebra:. 
8 PosUrior Sacral Foramina, for Ihe posterior sacral 

Tuierclis, representing the spinous processes of the ■ 

segments. 
Groove, posteriorly, on each side of Ihe Sfunons 

tubercles. 
2 Cemua, at the posterior inferior portion of the 

Auriaiior Surface? on each side, articulates with 

the ilium. 

Natch, laterally and inferiorly, for the 5th sacral nerve. 
Baa? has all the characteristics of the lumbar vertehrse, with the last of 

which it articulates. 
Aptx}* has an oval surface for articulation with the coccyx. 
Sacral Canal, the continuation of the spinal, is incomplete posteriorly at iti 

lower end. It lianamits the Ctmda Equina ; into it open the sacral foiu- 

mina laterally. 

Describe the Coccyx. It consists of 4 or S rudimentary vertehrie coalesced 
into a triangular bone, the base* of which articulates with the apex of the 
sacrum. Its posterior surface is rough for muscles and lig.i- 
ments, its anterior surface is smooth and marked by ridges at "■ "■ 

Ihe junction of its constituent vettebts:. It presents the fol- 
lowing points. — 

X Comua,* superiorly, articulating with the sacral comua. 
10 form foramina for the 5th sacral nerves. 

Apex, is sometimes bifid and turned to one side. 

Describe the Oasa Innaminata. The unnamed bones are placed one on 
each side of the osseous pelvis, and are eaab farmed by the union, about 
puberty, of 3 bones,— the ilium, ischium, and pubes. The innominate bone 
as a whole presents the following points, viz. — 

Acetabulum, or cotyloid cavity, receives the head of Ihe femur. It is situ- 
ated at the junction of the 3 bones, the ilium and ischium each forming 
about Iwo-filihs, and the pubes one-fifth of it. A depression in its centre 
lodges a mass of fat containing vessels for the nourishment of the sYnavvt!. 
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membrane. The Cotyloid Notch is it deficiency in its lower anterior 
margin, iransmitiing nutrient vessels to the joint ; to the edges of the notch 
is attached the ligamentum teres, and it is bridged over b; the tnuisveise 
ligament, a continuation of the cotyloid ligament which surmounts the 
bnm of the acetabulum. 
Obturator, or Thyroid Foramen^ on the anterior surface between the pubea 
and ischium, large and oval in the male, small and triangular in the 
s closed by the obturator membrane, except above where the 
neivea and vessels pass through it. 
Describe tbe Ilitim. It is the superior part a{ the innominate bone, and 
presents the following points, vii. — 

Oat} along its upper border, having an outer and inner lip for muscular 
attachment, and ending in tbe superior spines. 

Antrrior Superior Sfii/tr,' to which is attached 
the sartorius and tensor vagina: femoris mus- 
cles, and Poupart's ligament. 
Anterior Inferior Spine} for the straight tendon 

of tbe rectus femoris. 
Notch, between the above-named spines, trans- 
mitting the external cutaneous nerve, and 
lodging some fibres of the sartorius. 
Posterior Superior Spine}* for the attachment of 
tbe erector spince muscle, and thevbliqne part 
of the sacro-sciatic ligament. 
Posterior Inferior Spine}'' for the great sacro- 

sdatic ligament. 

Great Sacro-sciatic Notch}* below the last-named 

spine, transmits the great sciatic, superior gluteal, and pudic nerves, the 

pyrifotmis muscle, and the sciatic, pudic, and gluteal vessels, and a nerve 

supplying the obturator externus muscle. 

Curved Lines}^ superior middle and inferior, on the outer surface of the 

bone, from the spaces between which arise tbe glutei muscles. 
Groove, above the acetabulum, for the reflected tendon of the rectus femoris 

Lima Uio-pectinea, in part ; on the ioner surface, above which is a smooth 

surface, the Venter of tie Ilium. 
Auricular Surface}^ rough, articulates with the sacrum. 




Describe the Ischium. It is the lowermost portion of the 
and presents the following points, viz. — 

Body, foims two-fifths of the acetabulum, and the exterr 
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obturator foramen ; on it is a broad groove for the tendon of the obturator 
externus muscle. Its posterior margin assists in forming the great sacro- 
sciatic notch. 

Spine}^ for the gemellus superior, coccygeus, and levator ani muscles, and 
the lesser sacro-sciatic ligament. 

Lesser Sacro-sciatic Notch^ below the spine, transmits the obturator muscle, 
its nerve, and the pudic vessels and nerve as they re-enter the pelvis, hav- 
ing crossed the spine of the ischium. The sacro-sciatic notches are con- 
verted into foramina by the sacro-sciatic ligaments ; the greater notch by 
the lesser ligament, the lesser notch by the greater ligament 

Tuberosity}'^ the lowest and most prominent part, gives attachment to the 
grreater sacro-sciatic lig^ament, and to several muscles. On it one rests 
when sitting. 

Ascending Ramus, bounds the obturator foramen inferiorly, articulates with 
the descending ramus of the pubes, and gives attachment to the obturator 
membrane and several muscles. 

'^ Describe the Pubes. The pubic or pectineal bone forms the anterior portion 
the innominate. It presents the following, viz. — 
Body, lies between the rami, with its fellow forms the Symphysis^ giving 

origin to several muscles and ligaments. 
Crest^ is the upper part of the body, terminates externally in the Spine, and 

internally in the Angle, 
A Spine, affords attachment to one end of Poupart's ligament. 

Linea Ilio-pectinea, in part ; gives attachment to the conjoined tendon, Gim- 

bemat's ligament, and the triangular ligament. 
Horizontal Ramus, forms part of the brim of the pelvis, of the margin of the 

obturator foramen, and of the acetabulum. On its under surface is a groove 

for the obturator vessels and nerve. 
Pectineal Eminence,^ gives attachment to the psoas parvus muscle. 
Descending Ramus}'^ flat and thin, joins the ascending ramus of the ischium, 

and bounds the obturator foramen internally. 

What Muscles are attached to the Os Innominatum ? 36, comprising 
those of the abdomen, thigh, perineum, floor of the pelvis, and rotators of the 
hip-joint. 

BONES OF THE UPPER EXTREMITY. 

THE SHOULDER. 

What Bones form the Shoulder ? The clavicle and scapula connecting the 
arm with the trunk, and in this respect homologous to the innominate bone in 
the lower part of the body. 
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Describe the Clavicle. The collar- or key-bone, is a short bone by struct- 
ure, having no medullary canal; and is curved like the letter f^ its inner 
two-thirds being cylindrical, and convex anteriorly ; its outer third flattened, 
and concave anteriorly. It is placed horizontally between the sternum and 
the scapula, and is the most elastic bone in the body. It presents, from within 
— s^. outwards, the following points, viz. — 

/ ^ Facets^ for articulation with the sternum and the cartilage of the 1st rib, at 

its sternal end. 
Impression for the rhomboid, or costo-clavicular ligament. 
Gro<rvey on the lower surface, for the subclavius muscle. 
Tubercle^ for the conoid part of the costo-clavicular ligament. 
Oblique Line^ for the trapezoid part of the same ligament. 
Facet J on the acromial end, for articulation with the scapula. 
Nutrient Foramen, in the subclavian groove. 

Describe the Scapula. The shoulder-blade is a large, flat, and triangular 
bone, situated on the posterior and lateral portion of the thqrax, from the 2d 
rib to the 7th, inclusive. '^ ^ -^ t-^> > r ,_ v^ • t. " cT'^ ^-. < < 

The Venter, or anterior surface, presents from within outwards, — 
Ridges, giving attachment to the subscapularis muscle. 
Marginal Surface, along the inner border, for the attachment of the serratus 

magnus muscle. 
Subscapular Fossa, and Angle, for the subscapularis muscle. 
The Dorsum, or posterior surface, presents the following, viz. — 

Spine, a bony ridge, which afibrds attachment t6 the trapezius and deltoid 

muscles, and ends in the acromion process. 
Supraspinous Fossa, above the spine, for the supraspinatus muscle. 
Infraspinous Fossa, below the spine, larger than the supraspinous, convex at 

its centre, lodges the infraspinatus muscle, and the nutrient foramen. 
Marginal Surface, along the external border, to which are attached the teres 

minor muscle above, the teres major below, and sometimes a few fibres of 

the latissimus dorsi at the lower angle. 
Groove crossing the margin, for the dorsalis scapulae yessels. 
Smooth Surface, behind the root of the spine, over which the trapezius 

muscle glides. 
The Acromion process, or " summit of the shoulder," extends from the spine, 
and projects over the glenoid cavity, articulating with the clavicle by an oval 
&cet. It afibrds attachment to the deltoid and trapezius muscles, and by its 
apex to the coraco-acromial ligament. ' • ^'" ' \:" • ''•'.''"'•- 
The Coracoid process, or " crow's beak," projects from the upper border 
and neck of the bone over the inner and upper part of the glenoid cavity. 
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Into it is inserted I muscle, the pectoral is minor; the coraco-brachialis, 
and the short head of the biceps arise from it by a common tendon ; and 3 
ligaments are attached to it, — ^the conoid, trapezoid, and coraco-acromial. 
The Superior Border presents the — 

Suprascapular Notch, converted into a foramen for the suprascapular nerve 

by the transverse ligament, over which passes the suprascapular artery. 

The omo-hyoid muscle is attached to the border just internal to the 

notch. 
The Axillary Border is the thickest, and presents a — 

Hough Surface, for the long head of the triceps muscle, just below the 

glenoid cavity. 
Groove, the origin of a part of the subscapularis muscle. 
The Vertebral Border is the longest, and presents an — 
Anterior Lip, for the attachment of the serratus magnus. 
Posterior Lip, for the supra- and infra-spinatus muscles. 
Interspace, between the lips, for the levator anguli scapulae, the rhomboideus 

minor, and the fibrous arch of the rhomboideus major muscles. 
Other points of interest on the bone are the — 

Superior Angle, affords attachment to part of the serratus magnus, levator 

anguli scapulae, and supra-spinatus muscles. 
Inferior Angle, affords attachment to part of the serratus magnus and 

teres major muscles, and occasionally to a few fibres of the latissimus 

dorsi. PY^;T/-' . 

Glenoid Cavity, at the external angle or head of the bone, a shallow 
cavity for the reception of the head of the humerus. It is deepened by 
the glenoid ligament which is attached around its margin ; and at its 
upper part gives origin to the long head of the biceps flexor cubiti 
muscle. 

Neck, is the contracted part of the bone behind the glenoid cavity ; fix>m 
it arises the anterior root of the coracoid process. 

THE ARM. 

Describe the Humerus. It is the only bone in the arm, and articulates 
with the scapula above, and with the ulna and radius below. It presents the 
following points, viz. — 

Head,b is nearly hemispherical, and smooth for articulation with a gle- 
noid cavity of the scapula. 
Anatomical Neck,c is a constriction in the bone, just below the head, for the 

attachment of the capsular ligament. 
Greater Tuberosity yd \i?& 3 small facets for the instirtkni '' 
spinatus, infraspinatus, and teres minor miisclet.. 
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Lesser Tuberosity,* on the inner side of the bone, gives insertion to fhe 

subscapularis muscle. 

Bicipital Groovey/ lies vertically between the tuberosities for the upper Uiird 
of the bone, and lodges the tendon of the long head of the biceps flexor 
cubiti. Into its inner or posterior lip A are inserted the teres major and 
latissimus dorsi muscles, while its outer or anterior lip^ receives the in- 
sertion of the tendon of the pectoralis major, which covers the groove. 

Surgical Neck, is situated immediately below the tuberosi- 
ties, and is a slight constriction in the upper psjt of the 
shaft. 

Shaft j» is cylindrical above, prismatic and flattened below. 

Rough Surface,* for the insertion of the deltoid muscle, 
about the middle of the external surface of the shaft. 



Fig. 23. 
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Mtisculo'Spiral Groove, lodging the musculo-spiral nerve, 
and the superior profunda artery, is situated on the pos- 
terior surface of the shaft, separating the origins of the 
outer and inner heads of the triceps muscle. 

Orifice j of the nutrient canal, about the middle of the 
shaft. 

Condyloid Ridges op internal and external, arising from 
the respective condyles, extending upwards along the 
shaft. 

External Condyle,^ gives attachment to the external 
lateral ligament and the extensor and supinator group 
of muscles. 

Internal Condyle,^ lower and more prominent than the 
other, gives attachment to the internal lateral ligament 
and the flexor and pronator group of muscles of the 
fore-arm. 

Radial I/ead,^ forms the external part of the inferior articular surface ; for 
articulation with the radius. 

Trochlear Surface,l articulates with the greater sigmoid cavity of the ulna ; 
is a deep depression between two borders, and extends from the anterior 
to the posterior surface of the bone. 

Coronoid Fossa,9 in front of the trochlea, receives the coronoid process of 
the ulna when the fore-arm is flexed. 

Olecranon Fossa, behind the trochlea, receives the tip of the olecranon* pro- 
cess, when the fore-arm is extended. 
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THE PORE-ARM. 
Describe tbe Ulna. The elbovr-bone is the iiilema.1 bone of the fore-ami. 
It is larger and longer than th« radius, forming the greater portion of the 
artii:ulatioD with the humerus. It does not enter into the fonnsuion of the 
wrist-joint, heing excluded therefrom by an interarticular tibro-cartilage. ll 
presents the following, viz. — 

Olecranon Prgass,<i at the upper extremity, forming the elbow. It is curved 
forwards, its apex being received inio the olecranon fossa of the humerus 
when the forearm is exteoded. Its posterior surface gives insertion (o the 
tendon of Ihe triceps. In its function and structure it resembles the patella. 
Ceronoid Process,' below the olecranon, projects forwards, its apex being 
received into the coronoid fossa of the humerus when the fore-arm is 
Sexed. Its upper surface is concave for articulation with the humerus, 
its lower surface rough for the insertion of the brachialis anticus muscle. 
Its inner surface has a. margin for the internal lateral ligament, a tubercle 
for the flexor sublimis digjlorum, and a ridge for the pronator radii teres. 
Grtater Sigmoid Cavitji,i lies between the processes, and is divided by a 
vertical ridge into two unequal parts. It articulates with the trochlear 
surface of the humerus. P^^^ 

Lesser Sigvioid Cavily' lies external to the coronoid 
process ; is oval and concave, articulating with the 
head of the radius, and giving attachment to the 
orbicular ligament. 
Skaftfi lai^e and prismatic above, smaller and rounded 
below,has the Aa/rMB/^orumni/ on its anterior sur- 
face, and a prominent mai^nr externally, to which 
is attached the interosseous membrane. The shaft 
gives attachment to 9 of the iz muscles of the fore- 

Head,^ at the carpal end, articulates with (he lesser 
sigmoid cavity of the radius, and the fibro-cartilage 
of the wrist-joint. 

S^loid Process,' projecting from the head internally 
and posteriorly, its apex gives attachment lo the in- 
ternal lateral ligament, and a depression at its root 
to the fibro- cartilage of the joint. 

Groove, for the tendon of the extensor carpi ulnaris 




Oncribe the Radhia. The radius lies extertiill; to (be nliu when die 
(brearm it in supinaliuo ; it is prismatic in fonn wilh Che hue below where it 
•Iticulnlea with the carpns. The bone is curved outwards and is shorter tbMxt 
the ulna, by the length of the olecranon. It presents the following points fron 
at>ove <1dw[i wards, viz. — 

I/iaJ.i cylindrical and cup-shaped, articulating with the radial head of the 
humerus, and the lesser sigmoid cavity of the ulna, and playing jvilhin 
the orbicular ligomenl. 

Netk,t the constricted part below the head. 

Tubenaity,^ rough behind for the inseition of the tncepi, and smooUi in 
rnmt where it is covered by a bursa. 

Skaft,j prismoid in form, presents a sharp border internally for (he attach- 
ment of the interosseons membrane; the NtUrUnt Foramm is on its an- 
terior surface. It gives attachment to 8 of the 13 muscles of the fore-arm. 

Sigmoid Cavity, at the internal side of the carpal end, is shallow, and artic- 
ulates with the head of the ulna. 

Articular Surface^ is divided by a ridge into 3 facets for articulation with 
the semilunar and scaphoid bones of the carpus. 

Styloid I'roi-fss,/ externally, gives attachment by its apex to the enlenul 
lateral ligament, and by its base to the supinator longus muscle. 

Civ<iva, on the posterior and external surfaces of the lower extremity, for 
the tendons of the S extensor muscles of the thumb, and those of the 
railial side of the wrist, and fingers. 

THE HAND. 
How aie die Bonea of the Hand divided? Into the carpus (8), the meta- 
Fic. 95. carpus (5), and the phalanges (14). Total, . 

37 bones. 

Name &e Bones of tbe Carpus. Thej 
are placed in a rows, one row in front of the 
other, with 4 bones in each row, as follows, 
— the left hand being in supination, naming 
from without inwards, wiz. — 

1st, or Proximal Row, — Scaphoid,.? Semi- 

lunar.i Cuneiform, C Pisiform.^ 
2d, or Distal flrai,— Trapezium, 7- Trape- 

zoi6,T Os-magnum,'f Unciform. &' 

State tbe number of Articulations in tbe 

Carpus. 34, as follows, — the nnniber after 

each bone representing the number of it* 

articulations, viz. — 
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Scaphoid, 5. Semilunar, 5. Cuneiform, 3. Pisiform, I. 
Trapezium, 4. Trapezoid, 4. Os-magnum, 7. Unciform, 5. 

What peculiarities bave the Carpal bones ? The first three enter into the 
formation of the wrist-joint ; the pisiform does not, but is wholly without it, 
and may be considered a mere appendage of the carpus. When the hand is 
in pronation— 

The ' Scaphoid^ or boat-shaped bone, has a tuberosity on its outer side, its 

largest auricular facet is uppermost, and a transverse groove crosses its 

posterior surface. 
The Semilunar Bone has a crescentic facet externally, and a convex facet 

superiorly. 
The Cuneiform Bone is wedge-shaped, its convex surface above, and has an 

isolated facet for the pisiform articulatiou. 
The Pisiform Bone is the smallest, and has but «ne facet, which lies poste- 
riorly when the bone is in position. 
The Trapezium has a deep groove for the tendon of the flexor carpi radialis, 

and a saddle-shaped facet, inferiorly. 
The Trapezoid is small and quadrilateral, bent on itself, with a saddle-shaped 

facet looking downwards. 
The Os-magnum has a head looking upwards, a neck, and a body ; is the 

largest bone of the carpus, and has a tubercle on the inner side of the base. 
The Unciform Bone is triangular, with a concavity which lies to the outer 

side; and the unciform process, long and curved, projecting from its palmar 

surface. 

Describe the Metacarpus. The 5 metacarpal bones are placed between the 
•carpus and the phalanges, are long bones, and each has a head, shaft, and 
base. Their heads articulate with the respective phalanges. 

jst Metacarpal Bone,d articulates with the trapezium, is shorter than the 
others by one-third, and its base has but i articular facet. This bone is 
classed among the phalanges by Professor W. H. Pancoast. 

2d Metacarpal Bone,<f articulates with 3 bones of the carpus, — the trape- 
zium, trapezoid, and os-magnum ; its base is lai^e, and has 4 articular facets. 

^d Metacarpal Bone^y articulates with I bone of the carpus, — the os-mag- 
num ; its base has a projecting process on the radial side, and 2 small 
facets on the opposite side. 

4ih Metacarpal Bone^ articulates with 2 bones of the carpus and with the 
adjacent metacarpal bones; its base is small, and has 2 circular facets, I 
on each side. 

^th Metacarpal Bone^h articulates with I carpal bone,— the tmciform; its 
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base has I lateral articular facet. • "^:.::' - .^o.- ^o 
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Describe the Phalanges. The finger-bones* are 14 in number (15 accord- 
ing to Pancoast), 3 to each finger, and 2 to the thumb. They are long bones, 
and each has a base, a shaft, and a digital extremity. The Bcues of the first 
row articulate with the heads of the metacarpal bones. The D^ital Extremities 
of the first and second rows have each 2 small lateral condyles, while in the 
terminal row they are rough, for. the attachment of the sensitive pulp of the 
fingers. 

BONES OF THE LOWER EXTREMITY. 

THE THIGH. 

Describe the Femur. The thigh-bone is nearly cylindrical, and is the 

longest, largest, and strongest bone in the body. In the ver- 
tical position of the skeleton it forms one side of a triangle, 
of which the base is the breadth of the pelvis, and the apex 
at the knee-joints. The base of this triangle is longest in the 
female, and consequently that sex is usually knock-kneed. 
Headfi articulates with the acetabulum, forms about two- 
fifths of a sphere, and has an oval depression^ below its 
centre for the attachment of the ligamentum teres. 
NeckyC connects the head with the shaft, is pyramidal and 
flattened ; its obliquity varies with age, being less before 
puberty, about 1 20 to 1 25 degrees in the adult, and nearly 
horizontal to the shaft in old or debilitated subjects. 
Great Trochanter^d a broad, rough, quadrilateral process 
directed outwards and backwards from the summit of 
the shaft to within three-fourths of an inch of the level 
of the head. On its outer surfSce the tendon of the 
gluteus maximus plays over a bursa. It gives insertion 
to the obturator intemus, two gemelli, pyriformis, and 
gluteus minimus and medius muscles. 
Digital Fossa^ on the inner surface of the great trochanter, 

gives insertion to the obturator extemus muscle. 
Lesser Trochanter,' at the inferior root of the neck pos- 
teriorly, is small and conical, and afifords insertion to the 
tendon of the psoas magnus muscle, the tendon of the 
iliacus being inserted immediately below it. 
Inter-trochanteric Lines, 2iXiitr\ox and posterior, the latter the most prominent ; 

to the anterior is attached the capsular ligament of the hip-joint. 
Linea Quadrati, extends from the middle of the posterior inter-trochanteric 
line about 2 inches down the shaft, and gives attachment to the quadratus 
•*• fcttfdril nitsclet '"11 . 1 .*- 
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Shaft, is slightly curved fonyards, broad and cylindrical at each end, and 
narrow and triangular in the centre. Its nutrient foramen perforates its 
posterior surface below the centre. From its anterior surface krise the 
crureus and sub-crureus muscles. 

Linea Aspera^gg a crest lying along the central third of the shaft posteriorly; 
bifurcating above towards each trochanter, also below towards the 2 con- 
dyles. To its outer lip is attached the vastus extemus, to its inner lip, the 
vastus intemus; and between them, the pectineus, adductor brevis, and 
gluteus maximus above the short head of the biceps below, and the ad- 
ductors longus and magnus along the greater portion of the space. 

Groove, crossing the internal condyloid ridge, and lodging the femoral artery. 

Popliteal Space fi- triangular and smooth, lying between the condyloid ridges, 
for the popliteal artery. 

External Condyle,i broader and shorter than the internal, so as to form a 
horizontal articulation, the bone being inclined towards the median line. 
It gives attachment to the external lateral ligament, and the popliteus and 
gastrocnemius muscles. 

Internal Condyle,t the longest by half an inch; it gives attachment to the 
internal lateral ligament and the gastrocnemius muscle. 

Inter-condyloid Notchyk lodges the crucial ligaments. In front the condyles 
are continuous with each other, forming a concave depression or trochlea 
for the patella. 

Outer Tuberosity, on the external condyle, for the attachment of the exter- 
nal lateral ligament. 

Groove, below the outer tuberosity, for the tendon of the popliteus muscle, 
terminating in a depression whence the muscle takes its origin. 

Inner Tuberosity, on the internal condyle, for the attachment of the internal 
lateral ligament. 

Tubercle, above the inner tuberosity, for the insertion of the tendon of thk 
adductor magnus muscle. 

Depression, behind the tubercle, for the tendon of the inner head of thr 

gastrocnemius. 

THE LEG. 

Describe the Tibia. The shin-bone ranks next to the femur in respect to 
size and length. Its form is prismoidal, the upper extremity being much larger 
than the lower. 

Head, expands into 2 lateral tuberosities,^ which articulate with the con- 
dyles of the femur. 
Spine,d projects vertically between the 2 articular surfaces, is bifid, affording 
attachment to the semilunar fibro-cartilages, and by depressions in front 
and behind its base to the crucial ligaments of the joint. 



Tubfrde,' anteriorly on the head, between the tuberosities, for (he insertion 

of the ligamentum patellae. 
Poptitfat Notch, posteriorly between the (uberosities, affords attachment to 

the posterior crucial iigament. 
Grmnie, on the inner tuberosily posteriorly, for the insertion of the tendon of 
the semi-membranosus muscle. 

foiit, on (he oater tuberosity posteriorly and looking 
'" downwards, for articulation with the head of (he 

fibula. 
PopHttal Line, obliquely across the upper part of the 
shaft posteriorly, affords attachment to (he &scia of 
the popliteus, and parts of the soleas, flexor longos 
digitorum, and tibialis posticus muscles. 
Nutritnt Canal, (he largest in the skeleton, opens just 

below the popliteal line, its orilice looking upwards. 
Siafi.a has 3 sharp ridges,— I in front, the Crest or 
Shin,/ and i on either side, (o the external of which 
is attached the interosseous membrane. 
I.moer Exlremity,g is smaller than the Upper, grooved 
posteriorly for the teodon-of the flexor longus pol- 
lids; externally has a rough triangular depression 
for articulation with the fibula, and for the attach- 
ment of the inferior interosseous ligament, lis in- 
ferior surface is concave and smooth for articulation 
with the upper surface of the astragalus. 
ItUemal MalUolus,^ projects downwards frcm the in- 
ternal side of the lower extremity. It articulates 
with the astragalus, is grooved posteriorly for the 
tendons of the tibialis posticus and flexor longus 
digitorum muscles, and affords at(achmen( (o the in- 
ternal lateral ligamenL 
Describe Ox Fibula. It is a long slender bone, placed nearly parallel 
with the tibia on the outer side of the leg. It is also called the peroneous, cht 
peroneal bone. 
Hcad,J articulates with the external tuberosity of the tibia by a Sat facet. 
Externally i( has a prominence for the attachment of the long external 
lateral ligament of the knee-joint. 
Styliiid Process, project upwards from the head posteriorly, and gives inser- 
tion to the tendon of the biceps muscle, and the short external lateral 
ligament of the knee-joint. 
Shafii is triangular and twisted on itself, having 3 marked ridges, the 
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innennost of wlllch is sharp for the attachment of the interosseus mem- 
brane. The shaft arches backwards, and gives attachment to 8 of the 12 
muscles of the leg. 

Nutritnt Canal, opens about Ihe centre of the shaft posteriorly, its orifice 
looking downwards. 

External Malleolus,* is the lower entremJiy of the bone. It is lai^r and 
longer than the internal, articulates with the astragalus by a triangular 
facet, and is grooved posteriorlj for the tendons of the peroneus tongns 
and brevis muscles. Its e(^ affords attachment to the external lateral 
ligament of the ankle-joint. 



i (7), meta. 
side by side. 



THE FOOT. 
How are the bones of the Foot divided ? Into the 

taisus (s), and phalanges (14), Total, 26 bones. 

Name the bones <rf tbc Tarsus. They are placet in 2. 
a bones in the eilemal row, 5 in the internal, as follows- vii 

Intimally, — Astragalus." Scaphoid.'' 3 Cuneiform.?* 

Externally,— Os calcis.e Cuboid.* 

How inanjr Art'cu'atiotis are in the Tarsus ? 28, each booe aiticulaling 
with 4 others, except the os calcis, which articulates 
with z, and the external cuneiform with 6 bones. ^ 

What PeculiaritieB have the Tarsal Bones ? 
They may be divided transversely at the aslragalo- 
scaphoid-calcaneo-cuboid articulation, the site of 
Chopart'a operation. 

Tki Astragalus,^ has a rounded head, a convex 
sturface on which is a broad articular facet, and 
on its inferior surface a deep groove between 
I articular facets. 
The Os Caliis,<^ is a la:ge bone, having on its upper 
surface a deep groove for the interosseous liga- 
ment, between 2 articular surfaces; anteriorly 
a lat^e irregular portion, the head ; and pos- 
teriorly an elongated portion forming tie Heel. 
On its internal surface isaprojection, the Susten- 
taculum Tali, which supports the internal articu- 
lating surface ; below which process the bone is 
deeply grooved for the plantar vessels and nerves 
and the flexor tendons. To the os calcis are at- 
tached 8 muscles and the plantar fascia. 
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The Scaphoid BorUyd is boat-shaped, has 3 facets anteriorly for the cunei- 
form bones, a concave surface posteriorly for the astragalus, and a facet 
externally for the cuboid bone. A tubercle is situated on the lower sur- 
face internally, for the insertion of the tibialis posticus muscle. 

The Cuboid Bone,^ has 3 articular surfaces, and a groove inferiorly for the 
tendon of the peroneus longus. 

77ie Internal Cuneiform Bone,* the largest of the 3, has a tubercle on its 
plantar surface for the insertion of parts of the tendons of the tibialis 
anticus and tibialis posticus muscles. 

The Middle Cuneiform Bone,/ is small and wedge-shaped with the narrow 
end downwards. Its anterior surface is considerably behind the line of 
the tarso-metatarsal articulation, thus forming a recess into which the base 
of the second metatarsal bone fits. 

The External Cuneiform Bone^g is also wedge-shaped, but longer than the 
middle one ; and affords origin to I muscle, the flexor brevis pollicis. 

Describe the Metatarsus. The metatarsal bones i are 5 in number, are 
long bones, having each a shaft and 2 extremities. Their bases articulate 
with the tarsal bones and with each other ; their heads with the first row of 
phalanges. 

ist Metatarsal^ is large but shorter than the others, and forms the inner 
border of the foot, articulating with the internal cuneiform. 

2d Metatarsal, is the longest ; its base has 3 facets for articulation with the 
3 cuneiform bones in the recess formed by the shortness of the middle 
cuneiform. 

^d Metatarsal, has 2 facets on the inner side of its base, besides the facets 
for the internal cuneiform and the 4th metatarsal bone. 

4th Metatarsal, articulates with the cuboid bone, and also with the internal 
cuneiform. 

^th Metatarsal, articulates obliquely with the cuboid bone, and has a tuber- 
cular projection on the outer surface of its base, which forms the guide to 
Hey's operation. 

Describe the Phalanges of the Foot. They number 14 as in the hand, 
the great toe having 2, the other toes 3 each. They are long bones, each 
having a base, a shaft, and an anterior extremity. They are convex above, 
concave below, and articulate by the bases of the first row with the 
bones of the metatarsus. The anterior extremities of the distal phalanges*,** 
are expanded into surfaces for the support of the nails and pulp of the 
toes. 
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THE ARTICULATIONS. 

Into what Classes are the Articulations divided? Jnto 3,~~i. Synarthro^sts, 
immovable; 2. Amphiarthrc/sisy Synchondrosis , or Symphysis^ having limited 
motion; 3. Diarthro'sis^ having free motion. 

How are the Ssmarthroses subdivided? Into 3 divisions, — Suiura, by 
indentations; Schindylesis^ by a plate of bone into a cleft in another; and 
Gompho^siSf by a conical process into a socket. The Sutura are again sub- 
divided into — S. Dentatay having tooth-like processes; S, Serratai with ser- 
rated .edges ; S, Limbosa^ having beveled margins and dentated processes ; S. 
Squamosa^ with thin beveled margins overlapping each other ; S, Hamumia^ 
contiguous rough surfaces opposed to each other. The first 3 are also named 
Sutura Vera (true sutures) having indented borders ; the last 2 Sutura Notha 
(false sutures) being formed by rough surfaces. 

How are the Diarthroses divided ? Into 4 divisions, — Arthrodia, gliding 
joint; Enarthrosis, ball-and-socket joint; Ginglymus, hinge-joint; and Diar* 
throsis RotatoriuSf a ring surrounding a pivot. 

Give an Example of each of the above-named articulations. 
Synarthro^siSy — bones of cranium and face, except the lower jaw. 

Sutura Dentata^ — the inter-parietal suture. 

Sutura Serrata, — the inter-frontal suture. 

Sutura Limbosa^ — the fronto-parietal suture. 

Sutura Squamosa, — the tempora-parietal suture. 

Sutura Harmonia, — the intermaxillary symphysis. 

Schindylesis, — rostrum of sphenoid with the vomer. 

Gompho^sis, — the teeth in their alveoli. 
Amphiarthro^sis, — the bodies of the vertebrae, the sacro-iliac, and pubic sjrm- 

physes. 
DiaT^hro^ses,^' 

Arthrodia, — stemo-clavicular articulation. 

Enarthrosis, — hip-joint, shoulder-joint. 

Ginglymus, — elbow-joint, ankle-joint, knee-joint. 

Diarthrosis RotcUorius, — the superior radio-ulnar, and atlo-axoid articula- 
tions. 

Name the Varieties of motion in joints ? There are 7 varieties, viz. — 
flexion, extension, adduction, abduction, rotation, circumduction, and gliding 
movement. 

What Structures enter into the formation of joints? There are 5, viz.— 
the articular lamella of bone, ligaments, cartilage, fibro-cartilage, and synovial 
membrane. 



Articular LanuUa of bone differa from ordinary bone tissue in being more 

dense, containing no^Havecsian canals noF canalicuU, and having larger 
laconae. 

Ligaments^tz bands of white fibrous tissue, except the ligamentum sub- 
fiava and the ligamentum nuchse, which are both composed purely of 
yellow elastic tissue. 

Cartilage is temporary or permanent. The first fonns the original frame- 
work of the skeleton, and becomes ossified. Permanent cartilage is not 
prone to ossification, and is divided inlo 3 varieties, — Artiadar, covering 
tbe ends of bones in joints; Costal, forming part of the skeleton : Reticular, 
arranged in lamelliE or plates to maintain the shape of certain parts. 

Fibro-cartilage is Irtlcrartiadar (menisci), separating the bones of a joint ; 
Conntcting, binding bones together; Circumferential, deepening cavities; 
Stratifurm, lining grooves. 

Synainal Meatiranfs secrete the Sjinovia, a viscid, glairy fluid, and resemble 
the serous membranes in structure. They are Articular, lubricating joints; 
Bursal, forming closed sacs (bursas) ; Vaginal, ensheathing tendons. 

Describe the Vettebral Articulatioiis. They are formed by the adjacent 
surfaces of the bodies of the vertebne, and (heir articular processes, and are 
connected by the Ibllowing ligaments, etc.— (See Fig. 31.) 

Intervertebral Fibro-cartilages, between the bodies of all true vertebrie, e;t- 
cept the axis and atlas. 

Anterior Common Ligament,^ along fronts of the bodies. 

Posterior Common Ligament, along backs of the bodies. 

Ligamenta Subjlava, connect the laminee of adjacent vertebne. 

Capsular*' surround the articular processes, and are lined by synovial mem- 

St^ra-spineus and Inter-spinous, connect the sjnnoos processes. 

Inter-transverse? connect the transverse processes. 

Describe the Occipilo-atloid Aitkulaticn. It is a double arthrodia formed 
by the condyles of the occipital bone 
with the superior articular surfaces of the 
atlas, and has 7 ligaments, viz. — 
3 Anterior Ocdpiio-atloid,a from the an- 
terior margin of the foramen magnum 
to the anterior arch of the atlas. 
Posterior Occipito-atloid, from the posterior 
margin of the foramen magnum to the 
posterior arch of the atlas. It is per- 
forated by the vertebral arteries and sub- 
occipital nerves. 




t Lateral, from the jugular processes of tlie occipital bone to the bases of the 

transverse processes of the atlas, 
3 Capsular,^ around the articular surfaces, lined by synovial membrane. 
Describe Qie Occipito-azoid ArticulatioiL Formed by the occipital bone 
and the odontoid process of the axis, which do not articulate with each other 
strictly, but are connected by 4 ligaments. 
Oenpito-axoid'^ {A/ifiara/us Ligamaiiosui Colli), a continuation of the posterior 

common S[Hnal ligament to the basilar process of the occipital bone. 
3 Lateral Oecipito-odimfyiii* {CAeci L^ai>ieiiti),fiom tbebead of tiieodoatoid 

process to the sides of the occipital condyles. 
Vertical Occipito-odoatoid {LtgarmtUttm SusptnsBriuni), from the anterior 

mai^n of the foramen magnum to the odontoid apex. 
Deactjbe the Atlo-axoid ArticnUtion. It is a double arthrodia between the 
articular processes, a double diarthroais rolalorius between the atlas and the 
odontoid process, and bos 6 ligaments, aud 4 synovial membranes. 

3 Antirisr and i Pmttrior Atlo-axoid, continuatioos of the anterior and pos- 
terior common spinal ligaments. 
a Capsular, surroundiDg the articular surfaces, each lined by a synovial 

membrane. 
Transverse, er Cruciform Ligament, divides the spinal foramen of the atlas 
into two portions, stretching across between the tubercles on the inner 
sides of the articular processes. It holds the odontoid process in place, 
having a synovial membrane interposed. Another synovial membrane is 
situated between the process and the anterior arch. The transveise liga- 
ment sends two vertical slips, one upwards, the other downwards, from 
which it is named the Cruciform Ligament. 
Describe the Tcmporo-mazil^iy Articulaticm. A double arthrodia between 
the condyle of the lower jaw and the anterior part of the glenoid cavity of the 
temporal bone. It has 2 synovial membranes with an inter-articnlar Ebro- 
cartilage between them, and 4 ligaments, viz. — 

External Lateral, from the tubercle of the zygoma to the outer side of the 
neck of the condyle of the 
lower jaw. 
Internal Lateral,'t from the spine 
of the sphenoid to the margin 
of the inferior dental tora- 

Stylo-maxillary,/ from the sty- 
loid process of the temporal 
bone to the angle of the in- 
ferior nuutillaiy. 





Capsular,' from th« e<l^ of the glenoid cavitj and the eminenlia articuliris 
to the neck of the inferior mamillary condyle. 
Nerves are derived bam the auricuto-lemporHl and masseteric branches of 
the inferior maxillary. 

Describe the Costo-vertebral Articiilations. They are each a double ar- 
throdia between the head of the rib and the bodies of 2 adjacent vertebne, 
except in the ist, loth, nth, and I2th ribs, which are each a single arthrodia, 
as they articulate with but I vertebra each. Their ligaments are 3, tiz. — 
Anterior Costo-vertebral} er Stellate Ligamtnt, consists of 3 bundles, 
which fasten the anterior patl of 
the head of the rib to the inter- 
vertebral disk and the x adjacent 

IlUer-arHnilar Coslo-vtrtebral, in the 
interior of the joint, from the crest 
on the head of the rib to the inter- 
vertebral disk) on each side there 
is a separate synovial membrane. 

Capsular, surrounding the articular 

Describe the CoBto-transverse Articulatioiis. They are 10 arthrodial articu- 
lations between the tubercles of the first to ril>s and the transverse processes 
of the verlebfEe next below. Their ligaments are 3, vii. — Anterior, Middlt, 
and Posterior Costo-transverse. 

DescritK the Costo-aternal Articulationa. One a synarthrodia!, 6 are ar- 
throdial articulations, between the costal cartilages and the margin of the 
sternum. The first has no synovial membrane, the second only has an inter- 
articular fibro-cartilage. Each has 3 ligaments, — the Anterior and Posterior 
Cost^stemal, and a Capsular. The Costo-xiphoid Ligament connects th« xiphoi^/"' 
appendix to Ihe cartilage of the 6th or 7th rib. 

How arc the Costal Cartilages connected with the riba and with each 
other ? With the ribs by a depression on the end of each rib, strengthened by 
Ihe blending together of the periosteum and the perichondrium. The carti- 
lages of the lower ribs, sometimes from the 5th to the loth inclusive, artica- 
late with each other by their borders and for each a capsular and an intercostal 
ligament, with 3 synovial membranes for the 3 articulations between the 
6th and the 9th cartilages. 

What are the LlEwnents of the Sttraum 7 An anterior sternal and a 
posterior sternal ligament, with a layer of cartilage between the manubrium 
and the gladiolus. 
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DcBcribe the Sacro-vertebral Articulation. It is similar lo tlie oihor ver- 
tebral arliculations, but has 2 additional ligaments oa each side, vii. — 

Lumbo-sacral, from the transverse processes of the 5lh lumhar verttbra 10 

the base of the sacrum lalerally and anteriorly. 
Liimba-iliac, from the apices of the transverse processes of the Jtb lumbar 

vertebra to the crest of the ilium. 
DiBcribe the Sacro-coccygeal AiticuIatioD. 
and has 3 ligaments, viz.- — 

Anltrior Sacro-eoccygeal. Postirim- Sn. 

Inlerarticular Fihro-cariilagc, \a the joint. 
Describe the SaciD-iliac Articulation, It is an Emphtorihroiiial joint, 
formed liy the auricular sur&ces of the sacrum and ilium. lis ligaments on 
each side are as follows, viz. — 

AMrrior Sacro-iliac. Posterior Saira-iliac.'' 

Oblique Sacro-iliac. 
Describe the Sacro-ischlatic Articulation. Its ligaments convert the 
sacro-sdalic notches inio foramina, the greater nalch by the lesser lijjamenl, 
the lesser notch by the _ 

t^ater ligament. These 
foramina are described 
under ihe ilium and is- 
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Ligament, " ■* from 

Ihe posterior inferior 

spine of the ilium 

id the posterior sur- 



faces 
the s: 



lai^n 




1 and coc- 
cyx, Id Ihe inner 
margin of the tul>er- 
osily and the ascend- 
ing ramus of ihe 
ischinm. 
LtsserSaeTB-sciatic Ligament ^^ 
into the spine of the ischinm 
Describe the Pubic Articulation. It is an amphiarihrodial joint, formed by 
the 2 pubic bones. I1 liai> an iiiteranicolaT fibro- cartilage and 4 ligaments, viz. — 
Anterior Pubic. Posteriirr fuiie. Siipra-fiuHt. 

Sui-fiuiii, forming a fibrous arch between the rami. 



" from the margins of the 
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DcBcribe the Sternoclavicular Aiticulatioii. It is an arlhrodial joint, 

formed by the sternal end of the clavicle with the stemum and the caititage 
of the 1st rib. It has an interanicnlar fibro-caitilage, 2 synovial membranes, 
and 4 ligaments, viz.— 

AnltrioT Sterno-claviiular. Interclavicular. 

Pasierior Sttmo-^lavicular. Costo-ilaaicular or Rhomboid. 

Deaciibe tbe Scapulo-clavkulai Aiticulatkm. It is an snhrodial joint, 
formed by the outer exlremity of the clavicle and the acromion process of (he 
scapula. Il frequently has an interarticular fibro-cartilage and z synovial 
membranes; usually bat i synovial membrane is present, and 3 ligaments, 



Si^trior Acromioclavicular.* Coraco-claviculat' I Trapezoid, exlernally. 
Inferior Acromio-clmiicular. divided into — I Conoid, internally. 
What are the proper Ligaments of the ScapuUf They are z, the corMO- 
acromial, and the transverse, as follows. — 

Coraco-acromiaif completes the vault pai^ 
tially formed by the I processes over the 
head of the humerus. 
Tramvcrse,* from the base of the coracoid 
process to the margin of the suprascapular 
notch, converting it into a foramen, for 
the supra-scapular nerve. 
Describe the Shoulder-joint. It is an 
7 enarthrodial joint, formed by the head of the 
humerus and^be glenoid cavity of the scapula. 
It has a Synovial Membrane which is rejected 
upon the tendons of the biceps, subscapularis, 
and infraspinatus muscles, and communicates 
with bursEC beneath the 2 latter tendons. lis 
Arterits are derived from the anterior and 
posterior circumflei and the suprascapular; 
its Nerves from the circumflex and the supra- 
scapular. Il has 3 li: 

Capsular^ from the margin of the glenoid cavity to the anatomical neck of 
the humerus: has 3 openings for the reflexiotis of the synovial membrane 
over the tendons. 
Coraco-humeralf intimately united with the capsular, extends from the cora- 

coid process to the greater tuberosity. 
Glenoid, a &bro-cartilaginous ring, continuous above with the tendon of the 
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long liead of tile bkeps,^ and attached around the mar- 
gin of the glenoid cavity in order to deepen the articu- 
lar surface. 
Describe the Elbow-joint. It is a ginglymos articulation, 
formed by the lower end of the humenis with the greater 
sigmoid cavity of the ulna and the head of the radius. Its 
Synovial Membrane is reflected over the ligaments, and dips 
down between the surfaces of the superior radio-ulnar articu- 
lation. 1(3 Arteria are derived from the anastomotica magna, 
y radial,\i!nar, and iiiterosseous recurrent, Superior and Inferior 
[M^ofondB arteries. Its Nerves are branches of the ulnar and 
the musculo-cutaneous. It has 4 ligaments, — 

Anterior, from the inner condyle and anterior surface of 
the humerus to the orbicular ligament of the radius and 
the coronoid process of the ulna. 
Posterior, from the posterior sur&ce of the humerus to the 

olecranon process of the ulna. 
External Lateral,* from the external condyle of the hu- 
merus to the orbicular ligament of the radius. 
Internal Lateral, from the internal condyle of the humerus 

to the coronoid and olecranon processes of the ulna. 
Describe the Radio-ulnai Articulations. They are 3 in number, as follovrs. 



Superior radio-ulnar articulation is a lateral ginglymoid joint, formed 
by the head of the radius and the lesser sigmoid cavity of the ulna. Its 
synovial membrane is a continuation of that in the elbow-joint. It has I 
ligament, the — 

Orbicular LtgamttUf forms four-fifths of a circle and surrounds the neck of 

the radios. It is attached to the margins of the lesser sigmoid cavity of 

the ulna, and to the external lateral ligament of the elbow-joint. 

Middle radio-ulnar articulation is formed by the shafls of the radius 

and ulna, which do not touch each other, but are connected by 2 ligaments, as 

- follows, viz. — 

Obliipte Ligament, from the tubercle at the base of the coronoid process of 

the ulna to the shaft of the radius. 
Interosseous Membrane* obliquely downwards from the interosseous ridge on 
the radios to (hat on the ulna. Through the interval between its upper 
border and the oblique ligament, the posterior interosseous vessels pass. 
Inferior radio-ulnar articulation is a lateral ginglymoid joint, formed 
by the head of the ulna and the sigmoid cavity of the radius. 
Membrane (membrana sacciformis) is very loose, and si 
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with that of the wrist -joint through an opening in the triangular fibr<h cartilage 
which separates the head of the ulna from the wrist-joint, and acts as one of 
the ligaments of this articulation, which are 3, viz. — 

Anterior Radio-tUnar, Posterior Radio-ulnar, 

Triangular Interarticular Fibro-cartiJage, ,. 

Describe the Wrist-joint. It is chiefly an enaiShtodial articulation, though 
incapable of rotation, and is formed by the lower end of the radius and the tri- 
angular fibro-cartilage, with the scaphoid, semilunar, and cuneiform bones of the 
carpus. Its Arteries are the anterior and posterior carpal from both the radial 
and ulnar, the anterior and posterior interosseous and ascending branches from 
the deep palmar arch. Its Nerves are derived from the ulnar; it is lined by a 
synovieU membrane, and has 4 ligaments, viz. — 

External Lateral (radio-carpal). Anterior, 

Internal Lateral (ulno-carpal). Posterior, 

Describe the Carpal Articulations. They are in 3 sets, (i) between the 
bones of the first row, {2) between the bones of the second row, (3) between 
the 2 rows of bones. 

(i) The scaphoid, semilunar, and cuneiform bones are connected together 
by 2 Dorsal, 2 Palmar, and 2 Interosseous Ligaments, The pisiform bone 
has a separate capsular ligament and synovial membrane and 2 fasciculi 
connecting it with the unciform and the sth metacarpal. 

(2) The 4 bones of the second row are connected together by j Dorsal,^ 
Palmar, and 3 Interosseous Ligaments, 1 

(3) The 2 rows of bones are united by a Dorsal, a Palmar, and 2 Lateral 
Ligaments, the last named being continuous with the lateral ligaments of 
the wrist-joint. 

Describe the Carpo-metacaipal Articulations. That of the thumb with the 
trapezium is an enarthrodial joint, having a Capsular Ligament and a separate 
synovial membrane. The 4 inner metacarpal bones form 4 arthrodial joints 
with the adjacent carpal bones by 6 Dorsal, 8 Palmar, and 2 Interosseous Liga- 
ments, irregularly disposed. 

Describe the Synovial Membranes of the Wrist. They number 5, and are 
situated as follows, viz. — 

The First, or Membrana Sacciformis, between the head of the ulna, the sig- 
moid cavity of the radius, and the triangular interarticular fibro-cartilage. 

The Second, between the lower end of the radius, the triangular fibro-carti- 
lage, and the scaphoid, semilunar, and cuneiform bones of the carpus. 

7^e Third, between all the carpal bones except the pisiform, and between 
the bases of the inner 4 metacarpal bones ; but it extends only halfway 
into the 2 intervals between the 3 proximal bones of the carpus. 
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The Fourth^ between the trapezium and the metacarpal bone of the thumb. 
The Fifthy between the cuneiform and pisiform bones. 

Describe the Metacarpo-metacaipal Articulations. The 4 inner meta- 
carpal bones are connected together at their bases by Dorsal^ Palmar^ and 
Interosseous Ligaments ; and at their digital extremities by the Transverse 
Ligament. 

Describe the remaining Articulations of ihe Hand. The metacarpo- 
phalangeal and the phalangeal articulations are all ginglymoid joints, and each 
has an Anterior and 2 Lateral Ligaments^ the former being lined each with a 
synovial membrane. There are no posterior ligaments to these articulations, 
the extensor tendons of the hand supplying their places. 

Describe the Hip-joint. It is a true enarthrodial articulation, formed by 
the head of the femur with the acetabulum of the os innominatum. Its Syno- 
vial Membrane is extensive, investing most of the head and neck of the femur, 
the capsular, cotyloid and teres ligaments, and the cavity of the acetabulum. 
Its Arteries are derived from the obturator, sciatic, internal circumflex, and 
gluteal. Its Nerves are branches from the sacral plexus, great sciatic, obtu- 
rator, and accessory obturator. It has 5 ligaments, as follows, viz. — 

Capsular^ from the margin of the acetabulum and the transverse ligament, 
into the base of the neck of the femur above, the anterior inter-trochan- 
teric line in front, and to the middle of the neck of the bone, behind. 
Ilio-femoral or Y-ligamenty from the anterior inferior spine of the ilium, into 
the anterior inter-trochanteric line by two fasciculi. It is a dissected por- 
tion of the capsular ligament which is very strong anteriorly. 
Ligamentum Teres, from a depression on the head of the femur into the 
margins of the cotyloid notch of the acetabulum and into the transverse 
ligament, by two fasciculi. 
Cotyloid f a fibro-cartilaginous band surrounding the margin of the acetab- 
ulum in order to deepen its cavity. 
Transverse, that part of the cotyloid ligament which crosses over the coty- 
loid notch converting it into a foramen. 

Describe the Knee-joint. It is a ginglymus articulation, formed by the 
condyles of the femur with the head of the tibia, and the patella in front. Its 
Synovial Membrane is the largest in the body, being reflected for 2 or 3 
inches ^over the anterior surface of the femur, where it is supported by the sub- 
crureus muscle, also over its condyles, the patella, semilunar cartilages, crucial 
ligaments, and head of the tibia; and is prolonged through an openiqg ii|f.th^ 
capsular ligament beneath the tendon of the popliteus. Its Arteries are <1 
from the anastomotica magna, the 5 articular branches of the ]r 
che recurrent branch of the anterior tibial. Its Nerves are In 
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obtnrator, anterior crural, external and inlem&l popliteal. It hu 14 ligantenti, 
of which 6 are external and 8 internal, as follows: — 

Anterior, or Ligamentum Patella, is a continuation <rf the tendon of the 
J. rectus femoris muscle, extending from the apex of the 

patella to the lower part of the tubercle of the tibia. 
Posttrior, or Ligammtvtn Winilewii} from the inner 
tulierosity of the tilria. to the external condyle of the 
femur, being partly derived from the tendon uf the 
semitnembranoEus muscle.* 
Internal Lateral,^ from the internal condyle of the 
femur to ihe internal surface of ihe tibia and semi- 
lunar cartilage. 
I s Bxtrmal Lateral? from the external condyle of the 
femur to the head of the fibula. These ligaments are 
a Lang anteriorly and a Short posteriorly, separated 
by the tendon of the biceps. 
Capsular, is only present where intervals are left by the 
preceding ligaments. It is Ihin but veiy strong. 
The Internal ligaments are as follows : — 

Anterior Crucial,^ from the depression in front of the spine of the tibia to 

the inner side of the imter cimdyte of the femur. 
Posterior Crucial? from the same depression, to the outer side of the inna' 
condyle. [To remember the positions and insertions of these crucial Iiga> 
ments,let the student cross his index fingers over each knee in succession; 
when over the right knee placing the right Anger in front, when over the 
left knee the left finger in front. The positions of the fingers will then in 
each case correspond with those of the respective crucial ligaments.] 
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Semilunar Fibro-iartUagesf external and internal, are 
situated between the articular surfaces, and attached to 
the depressions in front and behind the spine of the libia. 

Transfersef is a connecting slip between Ihe semilunar 
fil>ro-cartilages anteriorly. 

Coronary? are short bands connecting the outer maipns 
of (he fibro-cartilages to the tibia and Ihe adjacent lig- 

Ligamentum Mueosum, is a triangular fold of the syn- 
ovial membrane which at the lower border of the patella 
is given off to the in(ercondyloii) notch of the femur. 

Ligamenta Alaria, are fringes on the sides of the liga- 
mentum mucosum, and are attached to the sides of 
the patella. 
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Bursa in the vicinity of this joint are 5, viz. — i under the ligamentum patellae,' 
I between the patella and the skin ; i between the internal lateral ligament 
and the tendons crossing it ; sometimes i replacing the synovial pouch on the 
anterior surface of the femur; and occasionally i in the popliteal space re- 
placing the S3rnovial pouch usually situated therein. 

Describe the Tibio-fibular Articulations. They are 3 in number, as 
follows, viz. — 

Superior tibio-fibular articulation, is an arthrodial joint, formed by 
the contiguous surfaces of the bones. It has a Synovial Membrane which is 
sometimes continuous with that of the knee-joint, and 2 ligaments, the — 

Anterior and Posterior Superior Tibio-fibular^^ which connect the head of 
the fibula with the outer tuberosity of the tibia. 

Middle tibio-fibular articulation. The shafts of these bones do not 
touch each other, but are connected by the Interosseous Membrane extending 
between their contiguous borders, and perforated, above for the anterior tibial 
artery, below for the anterior peroneal vessels. 

Inferior tibio-fibular articuj.ation, is an amphi-arthrodial joint, 
formed by the contiguous rough surfaces on the bones. Its Synovial Mem- 
brane is derived from that of the ankle-joint, and it has 4 ligaments, viz. — 

Inferior Interosseous^ continuous with the interosseous membrane. 

Anterior and Posterior Inferior TU}io fibular, from the margins of the ex- 
ternal malleolus to the front and back of the tibia. 

Transverse, posteriorly between the 2 malleoli. 

Describe the Ankle-joint. It is a ginglymoid articulation, formed by the 
lower ends of the tibia and fibula and their malleoli, with the astragalus. Its 
Synovial Membrane is prolonged upwards between the tibia and fibula for a 
short distance. Its arteries are derived from the malleolar branches of the 
anterior tibial and peroneal arteries ; and its Nerves from the anterior tibial 
nerve. It has 3 ligaments, viz. — 

Anterior, connecting the margins of the tibia and astragalus. 

Internal Lateral, or Deltoid Ligament, from the internal malleolus to the 
3 adjacent tarsal bones. . p-Lr. jt ^ ' v ^(J-^r. , ^'^ ^tr* ^ ^«^*-c - 

External Lateral, by anterior posterior and middle fascicvUi, from the ex- 
ternal malleolus to the astragalus and os calcis. 

Describe the Tarsal Articulations. They are in 3 sets, (i) between the 
bones of the first row, (2) between the bones of the second row, (3) between 
the 2 rows of bones, 
(i.) The astragalus and os calcis are united by 3 ligaments. 

External Calcaneo-astragaloid. Interossemts* 

Posterior Calcaneo-astragaloid, 
6* E 
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(2.) The scaphoid, cuboid, and three cuneiform bones are united by an ir* 
regular number of Dorsal and Plantar and 4 Interosseus ligaments, which 
latter are arranged transversely. 

(3.) The 2 rows of bones are united by 7 ligaments viz. — 

Superior Astragalo- scaphoid. Inferior Calcaneo-scaphoid, , 

Superior Calcaneo-cuboid. Short Calcaneo-cuboid. 

Superior Calcaneo-scaphoid, Long Calcaneo-cuboid. 

Interosseous^ or Internal Calcaneo-cuboid, 

Describe the Tarso-metatarsal Articulations. They are 5 arthrodial 
joints formed by the bases of the metatarsal bones with the adjacent bones 
of the tarsus, the 2d metatarsal bone articulating with all 3 cuneiform in 
the recess formed by the shortness of the second cuneiform. They are united 
by Dorsal, Plantar, and 3 Interosseous Ligaments, The 2d metatarsal bone 
has 3 dorsal ligaments, I from each cuneiform bone. The interosseous 
ligaments pass from the 2d and 3d metatarsal bones to the internal and ex- 
ternal cuneiform. 

Describe the Synovial Membranes of the Tarsus and Metatarsus. 
They are 6 in number, and are situated as follows, viz. — 

The First, between the os calcis and the astragalus, behind the interosseous 

ligament. 
The Second, between the same bones in front of the interosseous ligament, 

also between the astragalus and the scaphoid. 
The Third, between the os calcis and the cuboid. 

The Fourth, between the scaphoid and the 3 cuneiform bones, running 
backwards between the scaphoid and the cuboid, forwards between the 
cuneiform bones, between the external cuneiform and the cuboid, between 
the middle and external cuneiform and the bases of the 2d and 3d 
metatarsal, passing also between the bases of these bones and the 4th 
metatarsal. 
The Fifth, between the cuboid and the 4th and 5th metatarsal bones, also 

running forwards between their bases. 
The Sixth, between the internal cuneiform and the base of the 1st meta- 
tarsal bone. 
Describe the Metatarso-metatarsal Articulations. The metatarsal bones 
are connected together, except the first, at their bases by Dorsal, Plantar, and 
Interosseous Ligaments ; and all 5 are connected at their digital extremities 
by the Transverse Metatarsal Ligament, 

Describe the remaining Articulations of the Foot. The metatarso- 
phalangeal and the phalangeal articulations are similar to those in the hand, 
each having an Interior or Plantar, and 2 Lateral Ligaments, The extensor 
dons of the foot supply the places of posterior ligaments. 
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THE MUSCLES AND FASCIA. 

What are the Muscles? They are the active organs of locomotion, formed 
of bundles of reddish fibres endowed with the property of shortening themselves 
upon irritation, which is called musctdar contractility ^ and chemically consisting 
of syntonin, or muscular fibrin. 

How are the Muscles divided ? Into 2 great classes, ( i ) Voluntary ^ Striped^ 
or Muscles of animal life^ comprise those which are under the control of the 
will. (2) Involuntary^ Unstriped^ or Muscles of organic life, are those which 
are not under the control of the will. 

Voluntary Muscular Fibre consists of fasciculi about ^^ inch in diameter, 
each surrounded by a tubular membranous sheath, the perimysium ; and marked 
by fine striae passing around them in curved parallel lines about yxJT7ir ^^^^ 
apart. These fasciculi are formed oi fibrillcB, each about ^ g^gq inch thick, 
also striated, presenting the appearance of a row of minute particles, the 
"sarcous elements" of Bowman, and surrounded by cellular tissue, the sarco- 
lemma. 

Involuntary Muscular Fibre consists of flattened Aisiform or spindle-shaped 
fibres, averaging about ^^^ inch in breadth, consisting of elongated cells, and 
bound together in bundles by areolar tissue. These fibres are found in the 
alimentary canal, in the posterior wall of the trachea, in the bronchi, the ducts 
of certain glands, in the ureters, bladder, urethra, genitalia of both sexes, walls 
of all arteries and most veins and lymphatics, in the iris and ciliary muscle, 
and in the skin. 

What are Tendons and Aponeuroses ? Tendons are white, glistening cords 
or bands formed of white fibrous tissue almost entirely, have few vessels and 
no nerves, and serve to connect the muscles with the structures on which they 
act. Aponeuroses are fibrous membranes, of similar structure and appearance, 
and serve the same purpose. 

What are Fasciae ? They are laminae of variable thickness which invest 
{^fascia, a bandage) the softer structures. The superficial fascia is composed 
of fibro-areolar tissue, and is found beneath the skin almost over the whole 
body. The deep fascia is of aponeurotic structure, dense, inelastic, and fibrous, 
ensheathing the muscles and affording some of them attachment, also the vessels 
and nerves, and binding down the whole into a shapely mass. 

To what Structures are Muscles attached ? To the periosteum and peri- 
chondrium of bone and cartilage, to the subcutaneous areolar tissue, and to 
ligaments. In the latter case only are their tendons in direct contact with the 
tissue on which they are to act. 

How many Muscles are Double-bellied? Five, — the occipito-frontalis, 
biventer cervicis, digastric, omo-hyoid, and the diaphragm. 



"»-/ -^ c- e^ ■» 






r^ 



68 "^ Cai^atomy: 

Describe each Muscle of the Body, giving its Origin, Insertion, Action, 
and Nervous supply. 

MUSCLES OF THE HEAD. 

\ Occipito-frontalis,^ from the external two-thirds of the superior curved line 
of the occipital bone and the mastoid process of the temporal ; also from the 
pyramidalis nasi, corrugator supercilii, and orbicularis palpebrarum fibres, — 
into an aponeurosis or "galea capitis," which covers the vertex of the skull. 
Action^ chiefly as a muscle of facial expression. Nerves^ facial, supraorbital, 

^ small occipital. "-^^ 

f ( AttoUens Aurem, from the occipito-frontalis aponeurosis, — into the pinna of 
i \ the ear superiorly. Action, to raise the pinna. Nerves small occ ipital branch 
::L; I of the cervical plexus. 

^/T< 1 ; Attrahens Aurem, from the lateral cranial aponeurosis, — into the helix of the 
A' / ear anteriorly. Action^ to draw the pinna forwards. Nerves ^ facial, and 
auriculo temporal branch of the inferior maxillary. 

\ Retrabens Aurem, from the mastoid process of the temporal bone, — into the 
V concha. Action^ to retract the pinna. Nerve, facial. 

Orbicularis Palpebrarum, ^^/w the internal angular process of the frontal bone, 

the nasjLl process of the superior maxillary, and the borders of the tendo 

oculi, — into the skin of the eyelids, forehead, temple, and cheek, blending 

with the occipito-frontalis and the corrugator supercilii. Action, to close the 

A-.. J eyelids. Nerve, facial. 

; V >Comigator Supercilii, from the inner end of the superciliary ridge of the 
I frontal bone, — into the orbicularis palpebrarum. Action, to draw eyebrow 
I downwards and inwards. Nerve, facial. 

[TtDSor Tarsi (Homer's muscle), ^^w the crest of the lachrymal bone, — into 
the tarsal cartilages by two slips. Action, to compress the puncta lachry- 
malia against the globe of the eye, and to compress the lachrymal sac. 
Nerve, facial, 
i lievator Palpebra Superioris,^^»? the lesser wing of the sphenoid, — into the 
upper tarsal cartilage. Action, to lift the upper lid. Nerve, 3d cranial, or 
^ motor oculi. 
/ Rectus Superior, from the upper margin of the optic foramen and the sheath 
1' of the optic nerve, — into the sclerotic coat. Action, to rotate the eyeball 
i upwards. Nerve, 3d cranial. 

1 Rectus Inferior, from the ligament of Zinn, — into the sclerotic coat. Action^ 
\ rotates the eyeball downwards. Nerve, 3d cranial. 

' Rectus Intemus, from the ligament of Zinn, — into the sclerotic coat. Action^ 
\ rotates the eyeball inwards. Nerve, 3d cranial. 



. ) NRecHlB EztemuB, by 2 heads, the upper from the outer margin of the optic 
t I fbranieD, the lower from the ligament of Zinn and a bony prucess at lower 
i< I margin of the sphenoidal fissure, — itt/e the sclerotic coal. AitioH, to rotate 
1.1 I the eyeball outwards. Nerve, 6th cranial, or abducens. 

/Betireeii the 2 heads of the external rectus pass the 3d, nasal branch of the 

/ 5th, and the 6th cranial nerves, and (he ophthalmic vein. 

^ -. I ObliqiniB Superior, from about a line above the inner mai^n of (he optic 

;-\, I foramen, its tendon passing through a " pulley" near (he internal angular 

'^ J process of the frontal bone and thence beneath the rectus superior, — into 

S I the sclerotic coat at right angles to the insertion of the rectus superior. 

'' j Action, to rotate the eyeball on its antero-po^iter^or axis. Nerve, 4th cranial, 

I or patheticus. 

! Obliquua Inlmor.friim the orbital plate of the superior maxillary, — iota the 

V sclerotic coat below the insertfon «f (he external rectus and n( right angles 
thereto. AeHon, to rotate the eye en its an tero- posterior axis. Nerve, 3d 



I^camidalJB Nad,'' from the ocdpito-frontalis,— 

Action, to depress the eyebrow. Nerve, &cial. 
Levstor Labii SupcrioHs Alnque Nasi/ from the nasal process of the 
■ superior maxillary bone, — into the cartilage of the ala of the nose and into 

the upper lip. Action, to elevate the upper lip, and dilate the nostril. 

Nerve, facial. 
Dilator Naris Anterior, ^^m the cartilage of the ala, — into the border of its 

int^ument. Action, to dilate the nostril. Nerve, fiudal. 
Dilator Naris PoBteiior,^*™» the nasal Fro. yj. 

notch of the superior maxillary and 

the sesamoid cartilages, — into the in- 
tegument at the mai^n of the nostril 

Action, to dilate (he nostril. Nerve, 

facial. 
' Coropreosor Naris,<^ from the superior 

maxillary above the incisive fossa, — 

into the Gbro-cartilage of the nose, 

being continuous with its fellow and ' 

the pyramidalia nasi aponeurosis. Ac- 

tion, to dilate [he nostril. Nerve, facial 
CompreaaoT Narium Minor, from (he 

alar cartilage, — into the skin aX (he 

end of the nose. Action, to dilate the 

nostril. Nerve, facial. 
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De p re ss or Als '^9^ from the incisive fossa of the superior maxillary ,—<>t/b 
\ the septum and ala of the nose. AcHon^ to contract the nostril. Nerves 

facial. 
Levator Labi! Superiori8,/^<?»? the lower margin of the orbit, — into the 

upper lip. Action^ to elevate the lip. Nerve ^ facial. 

Levator Anguli On&,o from the canine fossa of the superior maxillary, — into 
the angle of the mouth. Actixm^ as named. Nerve, facial. 

Zygomaticus Major,^ from the malar bone, — into the angle of the mouth. 
\! / / Action, to raise the lip outwards. Nerve, facial. 

Zygomaticus Minor,^ from the malar bone anteriorly, — into the angle of the 
mouth, blending with the levator labii superioris. Action, to raise the lip 
outwards. Nerve, facial. 

^^-s. / Levator Labii Inferioris^ (Levator yiitrXi), from the incisive fossa of the in- 
Viy 1 ferior maxillary bone, — into the integument of the lower lip. Action, as 
named. Nerve, facial. 

Depressor Labii Inferioris^ (Quadratus Menti),^f?»? the external oblique line 
/ of the inferior maxillary bone, — into the lower lip. Action, as named. 
^ 7 Nerve, facial. 

Vx i Depressor Anguli Oris« (Triangularis Menti), from the external oblique line 
of the inferior maxillary, — into the angle of the mouth. Action, as named. 
Nerve, facial. 

V / Orbicularis Oris,* by accessory fibres (accessoiji orbicularis superioris and in- 
^[ ferioris, and naso-labialis)^f?;w the nasal septum and the superior and in- 

ferior maxillary borders, — into the buccinator and other adjacent muscles, 
^^ \ forming the sphincter of the mouth. Action, to close the mouth. Nerve, 
facial. 
Buccinator,/ from the {>osterior alveolar processes of both the maxillary 
bones and the pterygo-maxillary ligament, — into the orbicularis oris. Ac- 
tion, to compress the cheeks. Nerves, facial, and the buccal branch of the 
inferior maxillary. 

Ri^orius, from the fascia over the masseter muscle, — into the angle of the 
mouth. Action, the laughing muscle. Nerve, facial. 

'Masseter,' from the anterior two-thirds and the inner surface of the zygoma 
and the malar process of the superior maxillary, — into the angle, ramus, and 
coronoid process of the lower jaw. Action, to raise the back part of the 
lower jaw ; a muscle of mastication. Nerve, inferior maxillary. 

"^^ ' Temporal, ^t?/!n the temporal fossa and temporal fascia, — into the coronoid 
' '^ ' .: ; process of the inferior maxillary. Action, to bring the incisor teeth together; 
A ^ the biting muscle. Nerve, inferior maxillary. 
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Internal Pterygoid, y9vm the pterygoid fossa of the sphenoid bone, and the 
tuberosity of the palate, — into the angle and inner surface of the ramus of 
the jaw, as high as the dental foramen. ActioUf raises and draws for- 
ward the lower jaw ; a triturating muscle of mastication. Nerve^ inferior 
maxillary. 

|Bxtemal Pterygoid, by 2 heads, the upper, from the pterygoid ridge on the 
greater wing of the sphenoid, the lower from the external pterygoid plate, 
and the tuberosities of the palate and superior maxillary bones, — into a 
depression in front of the condyle of the inferior maxillary, and the inter- 
articular fibro-cartilage. Action, to draw the jaw forwards; a triturating 
muscle of mastication. Nerve, inferior maxillary. 

Between the two heads of the external pterygoid muscle passes the internal 
V maxillary artery. 

MUSCLES OF THE EAR. 

Tensor Tympani, from the under surface of the petrous portion of the tem- 
poral bone, the cartilaginous Eustachian tube, and its own osseous canal, — 
into the handle of the malleus. Action, to draw the membrana tympani 
tense. Nerve, branch from otic ganglion. 

Lazator Tympani Major, from the spinous process of the sphenoid and the 
cartilaginous Eustachian tube, — through the Glasserian fissure to the neck 
of the malleus just above the processus gracilis. Action, to relax the mem- 
brana tjrmpani. Nerve, tympanic branch of the facial. 

Laxator Tympani lAvaxXjfrom the back of the external meatus, — ^passes be- 
tween the layers of the membrana tympani into the handle of the malleus 
and processus brevis. Action, to relax the membrana tympani. Considered 
a ligament by many anatomists (the lig. mallei posticum). 

Stapedius, ^t?m the interior of the pyramid, — through the orifice at its apex 
into the neck of the stapes. Action, to depress the base of the stapes. 
Nerve, filament from the facial. 

t^ / ,^ ^/ MUSCLES, OF THE NEC] 

I Platysma MyoUdtSf/rom the cJjiLvicle, the acromioii^and the fascia covering 
the pectoral, deltoid, and trapezius muscles, — into the lower jaw, the angle 
of the mouth, and the cellular tissue of the face. Action, to wrinkle the 
skin, and depr^*ss the mouth. Nerves, facial and superficial cervical. 

StemoHa^ado-mastoid,'^ by two heads fix)m the sternum^* and the clav- 
icle " at its inner third, — into the mastoid process of the temporal bone, 
and the superior curved line of the occipital. Action, to depress and 
rotate the head. Nerves, spinal accessory, and branches of the cervical 
plexus. 



Between the sternal and 
clavicuUr origins is a 
fossa, the fantiaiba 
gutturi], which rises 
and falls during la- 
bored breathing. 

Stcmo-l^Foidi ^* fiotrt ^'' 
(he posterior surfacc*- 
of the slemam and *■ 
the sterna] end of tlie 
clavicle, — otto the 
body of the hyoid 
hone. Action, to de- 
press the hyoid bone. 
Nerve, a branch from. 
the communicating 
loop between the de- 
sceiidens and com- 



I Stemo-thyroid,"_/riwj the posterior surface of the sternum and the cartilage 
/ of the 1st rib, — into the oblique line on the ala of the thyroid cartilage. 

Action, to depress the larynx. Nerve, a branch firom the caminunicaCii^ 

loop between the descendei^ and communicans noni. 
' Thyro-hybid,'* ^^on the oblique line on the thyroid cartilage, — inla the 

body and greater comu of the hyoid bone, A^ian, to elevate the larynx. 

Nerve, hypoglossal, - _ ■. ■ r i 

Ooao-hyoid,'"* ^^vimlKc npper border of the scapula and the transverse 
i ligament, — intc the body of tbe hyoid bone. It has a tendon in its centre 

which is bound down to the cartilage of the 1st rib by a loop of the deep 

cervical fascia. Action, to depress the hyoid hone, and draw it backwards. 

Nfrve, branch from the communicating loop between the descendens and 




/ Digastric, by 2 bellies, the posterior one^ from the digasbric groove of the 
mastoid process of the temporal bone; the anterior* Irom a fossa on the 
inner surface of the inferior maxillary, near its symphysis,—^^! a central 
tendon' which perforates the stylo-hyoid muscle, and is bound down to the 
body of the hyoid bone by an aponeurotic loop. Action, to raise the l^oid 
bone and tongue. ,A'<rrrw,l«cial,'aDd mylo-hyoid branch of the inferior dental.." 
S^K^^yma,* from the styloid process of the temporal bone near its base, — 
into the body of the hyoid bone. Action, to elevate and retract the hy<dd 
bone. Nerve, facial. This muscle is perforated by the digastric. 
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Mylo-hyoid,^ froMV[\& mylo-hyoid ridge of the lower jaw,— iW^ the body of 

the hyoid bone and a fibrous raph6 in the median line running from the hyoid 

bone to the chin. Action^ elevates the hyoid bone and draws it forwards, 

^ ^ \ also forms the floor of the mouth. Nerves mylo-hyoid branch of inferior 

dental. _ 

Genio-hyoid,' from the inferior genial tubercle of the inferior maxillary, — 
into the body of the hyoid bone. AcHofif same as the mylohyoid. Nerve, 
V^ hypoglossal. / .^ ^/^:, ^^ ^ 

Genio-hyo-gloSus, yrt?/^he superior genial tubercle of the inferior maxillary, 
— into the body of the hyoid bone, the side of the pharynx, and the whole 
length of the under surface of the tongue, forming a fan-like muscle. Action, 
to retract and protrude the tongue. Nerve, hypoglossal. 

Hyo-glossusS (the basio-kerato-chondro-glossus), from the body of the hyoid 
bone, its lesser cornu, and the whole length of its greater cornu, — into the 
V- .; ) side of the tongue. Action, to draw down the side of the tongue. Nerve, 
hypoglossal. ^< .^.<'« . a .' . « . 

Stylo-glossus,^ from the styloid process and the stylo-maxillary ligament, — 
• into the side of the tongue and the hyo-glossus muscle. Action, to elevate 
and retract the tongue. Nerve, hypoglossal. 

Lingi^uis, lies bet/nreen the hyoglossus and the genio-hyo-glossus, from the 
base to the tip of the tongue, along its under surface ; some of its fibres being 
attached to the hyoid bone. Action, to elevate the centre of the tongue. 
Nerve, chorda tympani. 

Inferior Constrictor, from ' the sides of the cricoid and thyroid cartilages, — 
into the fibrous raph6 of the pharynx. Action, to contract the pharyngeal 
calibre. Nerves, glosso-pharyngeal, pharyngeal plexus, and external laryn- 
\.' geal. . ■■ .. ' •...-: 

'- (Middle Constrictor, from the comua of the hyoid bone and the stylo-hyoid 
V / ligament, — into the pharyngeal raph6. Action, to constrict the pharynx. 
b , V Nerves, glosso-pharyngeal, pharyngeal plexus. 

' 'Superior Constrictor, y^<?»?" the lower 'third of the margin of the internal 
•"' y ' pterygoid plate and its hamular process, the contiguous part of the palate 
bone, the tendon of the tensor palati, the pterygo-maxillary ligament, part 
of the alveolar process of the lower jaw and the side of the tongue, — into 
the pharyngeal raph6 and the pharyngeal spine of the occipital bone. 
. ^ Action, to constrict the pharynx. Nerves, glosso-pharyngeal, pharyngeal 

plexus. 

Stylo- phar3aigeus,^o from the inner side of the base of the styloid process,— 
into the constrictor and palato-pharyngeus muscles, and the thyroid car- 

7 
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tilage. Action, to elevate the pharynx. Nerves, glosso-pharyngeal, phaiyn- 
geal plexus. The former nerve crosses this muscle in passing to the tongue. 

1Lrevat9r;^ral!ati, from the under surface of the apex of the petrous portion of 
the temporal bone and from the Eustachian tube, — into the posterior surface 
of the soft palate. Action, to elevate the soft palate. Nerve, facial, through 
the Vidian and petrosal. ,_ // • V' 

Tensor Palati, 'j^ew? the scaphoid fossa of the sphenoid bone and the Eusta- 
chian tube, — reflected around the hamular process, — into the anterior surface 
of the soft palate, and the horizontal portion of the palate bone. Action, to 
tense the palate. Nerve, a branch from the otic ganglion. 

Azygos Uvulae, from the posterior nasal spine of the palate bone, and from 
the soft palate, — into the uvula. Action, possibly to raise the uvula. Nerve, 
facial, through the Vidian and petrosal. This muscle is wrongly named, as 
it is double. 

'alato-glossus (anterior pillar of the fauces), from the anterior surface of the 
soft palate laterally, — into the side and dorsum of the tongue. Action, con- 
strictor isthmi faucium. Nerves, palatine branches of Meckel's ganglion. 

(i Palato-phar3nigeu8 (posterior pillar of the fauces), from the soft palate, — into 
1 the side of the pharynx and the posterior border of the thyroid cartilage, 
/ having joined the stylo-pharyngeus. Action, to close the posterior nares. 
\\ Nerves, palatine branches from MeckePs ganglion. 

Rectus Capitis Anti'^cus Major, from the anterior tubercles of the transverse 
processes of the 3d, 4th, 5th, and 6th cervical vertebrae by 4 slips, — into the 
basilar process of the occipital bone. Action, to flex the head. Nerves, 
sub-occipital and deep branches of cervical plexus. This muscle is a con- 

\ tinuation of the scalenus anticus. 

/Rectus Capitii^ Anti^'cus Minor, from the anterior surface of the lateral mass 
\ of the atlas, and the root of its transverse process, — into the basilar process 
\ of the occipital bone. Action, to flex the head. Nerves, sub-occipital and 
I deep branches of the cervical plexus. 

/Rectus Lateralis, ^^w? the upper surface of the transverse process of the atlas, 
— into the jugular process of the occipital bone. Action, to draw the head 
( laterally. Nerve, sub-occipital. 

; Longus Colli, 3 portions, — the superior oblique, from the anterior tubercles of 

the transverse processes of the 3d, 4th, and 5th cervical vertebrae, into a 

', tubercle on the anterior arch of the atlas : — inferior oblique, from the bodies 

\ of the first 2 or 3 dorsal vertebrae, into the transverse processes of the 5th 

\ and 6th cervical: — vertical portion ixom. the bodies of the lower 3 cervical 

^ and upper 3 dorsal vertebrae, to the bodies of the 2d, 3d, and 4th cervical. 
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V 

Action, to flex the cervical vertebrae and slightly to rotate them. Nerves^ 
^ branches from the lower cervical. 

Scalenus Anti^cu8,*^f?w a tubercle on the upper surface of the ist rib, — 
into the transverse processes of the cervical vertebrae, from the 3d to the 6th 
inclusive. Action, to flex the neck laterally, or to raise the ist rib. Nerves , 
branches from the lower cervical. (See Fig. 38.) 

Scalenus Medius," from the upper sur&ce of the ist rib, behind the sub- 
^ I clavian groove, — into the transverse processes of the lower 6 cervical 
X / vertebrae. Action, same as scalenus anticus. Nerves, branches from the 
■] : lower cervical. 'J'^ - '^^ -^-■' /^ c.^^^^,.. 

Scalenus Posti'^cus,'^ /row the outer surface of the 2d rib, — into the posterior 
i tubercles on the transverse processes of the lower 2 or 3 cervical vertebrae. 
\ Action, to flex the neck laterally, or to elevate the 2d rib. Nerves, branches 
\ from lower cervical. 

MUSCLES OF THE LARYNX AND EPIGLOTTIS. 

Qtvoo-^yroidy from the front and side of the cricoid cartilage, — into the lower 
and inner borders of the thyroid cartilage. Action, to elongate and make 
tense the vocal chords. Nerve, superior laryngeal. 

CricD-arytenoideus Posticus, from the cricoid cartilage posteriorly, — into the 
outer angle of the base of the arytenoid cartilage. Action, to rotate the 
arytenoid cartilages outwards and open the glottis, while keeping the vocal 
chords tense. Nerve, recurrent laryngeal. 

Crico-arytenoideus Lateralis, from the upper border of the cricoid cartilage 
laterally, — into the outer angle of the base of the arytenoid cartilage. 
Action, to rotate the arytenoid cartilages inwards and close the glottis. 
Nerve, recurrent laryngeal. 

Thyro-arytenoideus,^(7f» the receding angle of the thyroid cartilage and the 
crico-thyroid membrane, — into the base and anterior surface of the arytenoid 
caitilage. Action, to shorten and relax the vocal chords by approximating 
the cartilages. Nerve, recurrent laryngeal. 

Arytenoi^eus, from the posterior surface and outer border of one arytenoid 
cartilage, — into the corresponding parts of the opposite cartilage, filling up 
the posterior concave surface of these cartilages. Action, by approximating 
the arytenoids, to close the back part of the • glottis. Nerves, superior and 
recurrent laryngeal. 

Thyro-epiglottideu8,^0xv the inner surface of the thyroid cartilage, — into the 
margin of the epiglottis and the aryteno-epiglottidean fold. Action, a de* 
pressor of the epiglottis. Nerve, recurrent laryngeal. 
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Aryteno-epiglottideus Superior, from the apex of the arytenoid cartilage^— • 
into the aryteno-epiglottidean folds. Action^ to constrict the superior laryn* 
geal aperture. Nerve, recurrent laryngeal. 

Ar3^teno-epiglottideus Inferior, from the arytenoid cartilage anteriorly, — inio 
the sacculus laryngis and the margin of the epiglottis. Action, to compress 
the sacculus laryngis. Nerve, recurrent laryngeal. 

MUSCLES OF THE BACK. 

First layer (2) — Trapezius. Latissimtis Dorsi. 

Second layer (3) — Levator Anguli Scapula. Rhomboideus Major and Minor, 

Third layer (3) — Serrattis Posti'cus Superior. Serratus Posti^cus Inferior. 

Splenitis Capitis et Colli. 
Fourth layer ( 1 1 ) — in 4 sets, viz. — 

Lumbar ( i ) — Erector Spina, 
External (3). Middle (3). Internal (4). 

Sacro lumbalis. Longissimus Dorsi. Spinalis Dorsi, 

Musculus Acressorius Transversalis Colli, Spinalis Colli, 

ad Sacro-lumbalem, Trachelo- mastoid. Biventer Cervieis. 

Cervicalis Ascendens. Complexus. 

Fifth layer ( 1 2) — 6 having the word spinal in them, viz. — 
Semi- spinalis Dorsi. Inter-transver sales. 

Semi'Spinalis Colli, Rectus Capitis Posticus Major, 

Multifidus SpincB. Rectus Capitis PostiUtis Minor, 

Rotatores Spines. Obliquus Capitis Stiperior. 

Supra-spinales. Obliquus Capitis Inferior, 

Inter-spinales. Extensor Coccygis. 

Trapezius,^ from the inner third of the superior curved line of the occipital 
bone, the ligamentum nuchae,^ the spinous processes of the last cervical and 
all the dorsal vertebrae, and the supra-spinous ligament, — into the outer third 
of the posterior border of the clavicle, the superior margin of the acromion ■ 
process, the whole length of the superior border of the spine of the scapula,' 
and a tubercle at its inner extremity. Action, to draw the head backwards. 
Nerves, spinal accessory, cei-vical plexus. 
Ligamentum NucHiE,y9'i?w*the external occipttal protuberance, — to the spines 
of the cervical vertebrae, from the 2d to the 7th inclusive. 

Latissimus Dorsi,* by an aponeurosis from the spines of the 6 lower dorsal 
and the lumbar and sacral vertebrae, the supra-spinous ligament, the crest 
of the ilium, and the 3 or 4 lower ribs, — into the bicipital groove of the 
humerus. Action, the cursor ani muscle, drawing the arm downwards 
and backwards ; or raising the lower ribs and drawing the trunk forwards. 
Nerves, the subscapular. 
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Fig. 39. 



r-^i. — 

H Levator Asguli Scapule,'*' hy 4 slips from Ihe transverse proccssts of 3 oi 
I t upper cervical vertebric, — j«/o the posterior border of Ihe scapula. Actiea, 

I ;is named. Nerves, branches from the 5lh cervical snd the cervical plexus. 




•I the lignmetitiim nuchs and spines of the Jth 
tebrse, — iWi? the smooth surface at the root of the 
'ivH, to draw the scapula backwards and upwards. 



RhomboideuB Minor,"/™! 
cervical and ist dorsal vei 
spine of the scapula. /If, 
Nerrf. 5th cervical, 

Rhomboideua Major," //t)« the spines of the 4 or 5 upper dai^al vertebrje 
and the supra-spinoiis ligament, — r»/c the scapula at the root of il5 spine 
and inferior angle, ^y a tendinou.'i arcb. Action, \a dr^iW the scapula up- 
wards md backwards. Ntrvc, Jlh cervical. 
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Serratus Posti^cus Superior, Jrom the ligamentum nuchse, and spines of the 
7th cervical and 2 or 3 upper dorsal vertebrae, — inio the upper borders of 
the 2d, 3d, 4th, and 5th ribs, by 4 digitations. Action, to raise ribs in in- 
spiration. Nerves, external posterior branches of the cervical nerves. 

Serratus Posti^'cus Inferior,*® from the spines of the last 2 dorsal and first 3 
lumbar vertebrae, — into the lower borders of the 4 lower ribs, by 4 digi- 
tations. Action, to depress these ribs in expiration. Nerves, external 
branches of the dorsal nerves. 

Splenius Capitis *3 et Colli,** /r^ww the lower half of the ligamentum nuchas, 
the last cervical and 6 upper dorsal spines, and the supra-spinous ligament, 
— the S. capitis into the mastoid process and a rough surface below the supe- 
rior curved line of the occipital bone, — the S, colli into the transverse processes 
of the 3 or 4 upper cervical vertebrae. Action, to draw the head backwards 
and the neck erect. Nerves, external posterior branches of the cervical nerves. 

Erector Spiax,^/rom the sacro-iliac groove, and by the lumbo-sacral tendon 
from the sacral, lumbar and 3 lower dorsal spines, the iliac crest, and the 
posterior eminences of the sacrum, — divides into the sacro-lumbalis* and 
longissimus dorsi' muscles. Action, to erect the spine and bend the trunk 
backwards. Nerves, external posterior branches of the lumbar nerves. 

Sacro-lumbalis,' from the erector spinae, — into the angles of the 6 lower 
ribs. Action, as the erector spinae. Nerves, branches of the dorsal. ^ 

Musculus Accessorius ad Sacro-lumbalem,^ from the angles of 6 lower 
ribs, — into the angles of 6 upper ribs. Action, as the erector spinae. Nerves^ 
branches of the dorsal. 

Cervicalis Ascendens,^ from the angles of 4 or 5 upper ribs, — inio the 
transverse processes of the 4th, 5th, and 6th cervical vertebrae. Action^ 
to keep the neck erect. Nerves, branches of the cervical. 

Longissimus Dorsi,' from the erector spinae, — into the transverse and 
articular processes of the lumbar vertebrae, into the tips of the transverse 
processes of all the dorsal vertebrae, and into from 7 to 1 1 ribs between 
their tubercles and angles. Action^ as the erector spinae. Nerves, branches 
of the lumbar and dorsal nerves. 

Transversalis Colli,' from the transverse processes of the 3d, 4th, 5th, and 
6th dorsal vertebrae, — into the transverse processes of the 5 lower cervical.' 
Action, to keep the neck erect. Nerves, cervical branches, 

Trachelo-mastoid,^^f?;w the transverse processes of the 3d, 4th, 5th, and 6th 
dorsal vertebrae, and the articular processes of the 3 or 4 lower cervical, — 
into the posterior margin of the mastoid process. Action^ to steady the 
head. Nerves, branches of the cervical. 



Spinalis Dorsl, from Ihe last z dorsnl and 

first I lumbar spines, — injoallthe remaining 

dorsal spines. Action, to erect the spinal 

column. Nerves, branches of the dorsal. 
Spinalis Colli, ^din the 5th and 6th cervical 

spines, sometimes from the isC and zd 

dorsal, — into the spine of the axis, or the 

3d and 4th cervical spines. Action, to 

steady the neck. Nehies, branches of Ihe 

cervical. [This muscle is frequently ab- 

>....] 

Btventer Cervicis, from the transverse pi 

cesses of z to 4 upper dorsal veitebrEe, 

into the superior curved line of the occipi- 
tal bone. [Is but a portion of the cc 

plexus muscle.] 
Conqilezus,' by 7 tendons from the lips 

the iransveise processes of the 7th cervical 

and 3 upper dorsal vertebne and from the 

articular processes of the 4th 5th and 6tb 

cervical, — iota the inner depression betneen 

Ihe curved lines of Ihe occipital bone Ac 

tion, to relract and rotate the head Afroa, 

suboccipital, great occipital, and branches 

of the cervical nerves 
Semispinolis Dorei," from Ihe transverse 

processes of the dorsal vertebnc from 

about the Jlh to the 1 ith —into the last z 

cervical and 4 upper dorsal spines. Acti 

Nerves, branches of Ihe dorsal nerves. 
Semispinttlia Colli," from the transverse processes of Ihe 4 upper dorsal 

vertebrie, and the articular processes of the 4 lower cervical, — into the 2d, 

3d, 4th, and 5lh cervical spines. Action, to erect Ihe spinal column. Nerves, 

branches of Ihe cervical. 
Multifidua Spinse," from the back of the sacrum, posterior superior spine of 

Ihe ilium, posterior sacro-iliac ligaments, articular processes of lumbar and 

cervical vertebra, and the transverse processes of the dorsal,- — into the 

lamina: and spines of the next 4 vertebra above. Action, to erect and rotat« 

the spinal column. Nerves, poslerior spinal branches. 




± the spinal column. 
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Rotatores Spinse (ii), from the transverse processes of the dorsal vertebrae, 
from the 2d to the I2th inclusive, — each into the lamina of the next dorsal 
vertebrae above. Action, to rotate the spinal column. Nerves, branches of 
the dorsal. 

Supra-spinales, lie on the spinous processes in the cervical region. NerveSi 
branches of the cervical. 

Inter-spinalea, placed in pairs between the spines of contiguous vertebrae, 6 
pairs in the cervical region, 3 in the dorsal, 4, sometimes 6, in the lumbar. 
Nerves, posterior spinal branches. 

Inter-transversales,^^ placed between the transverse processes of contigu- 
ous vertebrae, 7 in the cervical region, 12 in the dorsal, and 4 in the lumbar. 
Nerves, posterior spinal branches. 

Rectus Ci^itis Posti^cus MaJOT,^* from the spine of the axis, — into the infe- 
rior curved line of the occipital bone and the surface below. Action, to 
rotate the head. Nerves, sub- and great occipital. 

Rectus Capitis Posti^cus Minor ,1^ from the tubercle on the posterior arch 
of the atlas, — into a rough surface between the foramen magnum and the 
inferior curved line of the occipital bone. Action, to draw the head back- 
wards. Nerves, sub- and great occipital. 

Obliquus Capitis Inieiior,^ from the spinous process of the axis, — ^almost 
horizontally to the transverse process of the atlas. Action, to rotate the 
atlas and cranium. Nerves, sub- and great occipital. 

Obliquus Capitis Supericw,^* from the transverse process of the atlas; — 
upwards and inwards into the occipital bone between the curved lines. 
Action, draws the head backwards. Nerves, sub- and great occipital. 

Extensor Coccygis, from the last bone of the sacrum or first of the coccyx, — 

into the lower part of the coccyx, posteriorly. Action, as named. Nerves, 

posterior sacral branches. . . 

*?>».. ^#^^*-^ "t *^- 

,,JVIUSCLES OF THE ABDOMEK ''"''■•:' "^''' ^ 

External Oblique,^* from 8 lower ribs by o fleshy digitations, — into the an- 
terior half of the outer lip of the crest of the ilium, and by a broad aponeu- 
^ .- rosis,'* into the ensiform cartilage, linea alba, symphysis, and spine of the 
pubes, and the pectineal line. It§ aponeurosis is continuous with that of the 
pectoralis major above, and below it forms Poupart's** and Gimbernat's 
ligaments, and by the separation of its fibres, the external abdominal ring.** 
Action, to compress the viscera, and flex the thorax on the pelvis, and vice 
vers.d. Nerves, lower intercostal, ilio-hypogastric, and ilio-inguinal. 

Internal Oblique,'^ from the lumbar 'fascia, the anterior two-thirds of the 
middle lip of the crest of the ilium, and the outer half of Poupart's liga- 



SI 

ment, — info the cartilages of 4 lower ribs ; by its aponeurosis into (he line* 
alba; and leaving on arched border" over the ipenuatie cord, by the con- 
joined tendon" with the Urxnsversalis into the pubic crest and the pectineal 
line. Its aponeurosis splits al tlie rectus abdominis for its upper three- fourtiis, 
one layer passing in front, the other liehind that muscle, to ouile again iLt ihe 
linea alba.; for its lower anc-fourth it passes !□ fiont of Ihe rectus. Action 
and Ntma, same as the external oblique. 



tie- .-_. X- . - — -^ "T-^^ - ^— 

TrsDSveisaliB, from the outer one-lhird of I'oupan's ligament, the anierioi 
two-thirds of the inner lip of the crest of the ilium, the cartilages of 6 lower 
ribs, and an aponeurosis Ironi Ihe spines and transveise processes of Ihe 
lumbar vertebra!, — by its aponeurosis into the !inea allm, and by the con- 
joined tendon'* with the intcrnnl oblii^jue, into the pubic cresl and the 
pectineal tine. Its aponeurosis psiises behind the rectus abdominb for its 
upper three-fourths, in front of thai muscle for its lower one-fourth. 
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Lumbar Fascia, or vertebral aponeurosis of the transversalis, divides into 3 
leaflets, the anterior and middle being attached to the apices of the transverse 
processes of the lumbar vertebrae, the posterior leaflet to the apices of their 
spines. The anterior and middle leaflets enclose the quadratus lumborum 
muscle, the middle and posterior enclose the erector spinse. 

Rectus Abdoramis,*^ by 2 tendons from the pubic crest and the ligaments 
covering the s)niiphysis, — into the cartilages of the 5th, 6th, and 7th ribs. It 
lies in a sheath formed by the aponeuroses of the internal oblique and trans- 
versalis muscles for its upper three-fourths, and is crossed by 2 to 5 tendinous 
lines, the Linece Transversa, At its outer border is a similar line placed 
vertically, the Linea Semilunaris^ formed by the aponeurosis of the internal 
oblique at its point of division. Action^ to flex the thorax on the pelvis and 
vice versd, also to compress .the abdominal viscera. Nerves^ same as the 
external oblique. ^ 

Pyramidalis,^^ lies m front of the rectus, but in the same sheath, arises from 
the front of the pubic bone and the anterior pubic ligament, — into the linea 
alba, half-way to the umbilicus. Action^ a tensor of the linea alba. Nerves, 



same as the external oblique, ^y 



Quadratus Lumborum,^ '*«• *^ from the ilio-lumbar ligament, adjacent 2 inches 
of the crest of the ilium, and transverse proces^s of the lower 3 lumbar ver- 
tebrae, — into one-half of the lower border of the last rib, and the transverse 
processes of the last 3 lumbar vertebrae. Action^ to flex the thorax laterally 
on the pelvis and vice versd. Nerves^ anterior branches of the lumbar. 

MUSCLES OF THE THORAX. 

Bztemal Intercostals (11), each from the outer lip of the groove in the in- 
ferior costal border, — into the upper border of the next rib below, directed 
obliquely downwards and forwards. Action, to raise and evert the ribs in 
inspiration. Nerves, intercostal. 

Internal Intercostals (11), Q2Lch. from the inner lip of the groove in the in- 
ferior costal border, — into the upper border of the rib below, directed 
obliquely downwards and backwards. Action, at sides of thorax to depress 
the ribs in expiration ; anteriorly they raise the costal cartilages. Nerves, 
intercostals. 

Infra-costales (10), obliquely from inner surface of z rib, — into the inner 
surface of the 1st, 2d, or 3d rib below. Action, muscles of inspiration. 
Nerves, intercostal. 

Triangularis Stemi, from, the inner surface of the ensiform cartilage, inner 
surfaces of costal cartilages of 3 or 4 lower true ribs, and lower sides of the 



nernum, — iiUo Ihe lower border and inner surfaces of ihe 2d, 3d, 4lh, and 
5th costal cartilages. Action, to diBW down ibe cartilages in expiration. 



Levatorea Costarum," '''»■ •" (12), en^from Ihc iramverse process ota donal 
vertebra, — into the n|)per surface of the Qcit rib below, near its angle. 
Action, to raise the riljs. Nerves, intercostal. 

Duphragm, from the ensifoi 
Itgamenui arcuata.,' and by 
tebiPE, from Ihe ad to 
the 4th on the right 
side, the ad and 3d on 
the left,— iWo Ihe cen- 
tral or cordiform len- 



greaC 




scle of respi- 
ration and eipulsion,,' 
Nerve, the phi 
Opettiiig! of the Dia- 
phragm. Thi Aortic^ 
in the 

teriorly, and 
Ihe diapbragr 



the 



geal," in the muscular structure, tran^Tnits the cesopha^s ami the pnenino- 
goslrie nerves. The Opening for Ihe Vena Citva" is the highest, and has 4 
(endinoQs margins. The Right Crus* Itansmils the syropathelic and greatef 
and lesser splanchnic nerves of thai side. The I^ft Crus}'> the greater and 
lesser splanchnic nerves of the left side and the vena azygos muior. 
Descent of Ihe Diaphragm. Its central tendon does not descend during in- 
spiration, being connected with the deep cervical fascia by the fibroua 
pericardium. 

MUSCLES OF THE PERrNEUM. 

Sphincter Ani.' from the rip of the coccyx and superficial fasria, — into the 
tendinous centre of the perineum. Action, to close Ihe anus. A'enre, 
hemorrhoidal branch of the pudic. 



Interaa] Sphincter, a muscular ringi half an inch broad, about an inch from 
the margin of the anus ; is an aggregation of (he involuntary circular fibres 
of the 




r TertiiM «rf Hyrtl, fi-Btn the sacrum, encircling (he rectum nbout 4 

inches above the anal orifice. [Demonstrated liy Hyrtl, Nelaton, and Vel- 

peaD, but denied by most anatomists,] 
Accelerator Umue,' from the central tendon of the perineum and the median 

raph£ in front. — ^fibres spread over the bulb, corpus spongiosum, corpus 

cavemoBum," and dorsal vessels. Action, to accelerate the flow of urine, 

and erect the penis. Nerve, perineal branch of pudic. 
Erector Peois,* from the inner sur&ce of the tuberosity of the ischium, the 

cms penis, and pubic ramus, — into the crus penis lalerallj' and inferiorly. 

Action, to maintain erection. Nerve, perineal. 
TiansverBus Perinei,' from the ascending ramus of the ischium,— ibi'd the 

central lendon of the perineum. Action, to draw tense (he central lendon. 

Nervr, perineal. 
Levator Aiaffrotn the body and ramus of the pubes posteriorly, pelvic fascia, 

and the spine of the ischium,— iW^ (he tendinous centre of the perineum, 

sides of the rectum (and vagina), apex of the coccyx, and a fibrous raphi 

extending from the coccyx to the anus. Action, to support the lower end of 

the rectum and vagina and the bladder, and assist in forming the floor of the 

[lelvis. Net-lies, inferior hemorrhoidal and 4lh sacral. 
■ Compressor Urethrs, from (he upper part of the ramus of the pulies, — into 

its fellow of the opposite side afier encircling the membranous portion of the 

urethra. Action, stop-cock muscle. Nerve, perineal. 
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QoecygtUBi^ from the spine of the ischium and the lesser sacro-sciatic liga- 
ment,-— m/^ the margin of the coccyx and the side of the last sacral segment. 
Action, to support the coccyx, and close the outlet of the pelvis posteriorly. 
Nerve, 5th sacral, anterior division. 

Sphincter Vaginae (in the female), from the central tendon of the perineum, 
— into the corpora cavernosa and body of the clitoris. Represents the accel- 
erator urinae of the male. 

Krector Clitoridis (in the female), replaces the erector penis. 

MUSCLES OF THE SHOULDER AND ARM. 

Pectoralis Major, ^^w the sternal one-half of the clavicle, by an aponeu- 
rosis from the front of the sternum as low as the 6th or 7th rib, the cartilages 
of all the true ribs, and the aponeurosis of the external oblique, — ^the fibres 
converge, cross and are inserted by a flat tendon into the external bicipital 
ridge of the humerus, having crossed the bicipital groove. Action, to draw 
the arm forwards and downwards ; also to elevate the ribs in forced inspira- 
tion. Nerves, anterior thoracic. 

Pectoralis Minor, /r^j/w the 3d, 4th, and 5th ribs, and the intercostal aponeu- 
rosis, — into the coracoid process of the '"scapula. Action, to depress the 
point of the shoulder, also to elevate the ribs in forced inspiration. Nerves, 
anterior thoracic. 

Subclavius, y9'^/» the cartilage of the 1st rib, — into the under surface of the 
clavicle, in a groove about its middle 3d. Action, to draw the clavicle 
downwards. Nerve, a branch from the 5th and 6th cervical. 

Serratus Magnus, by 9 digicationsyr<7w the 8 upper ribs (the 2d rib having 
2) and from the intercostal aponeurosis, — into the whole length of the inner 
margin of the posterior border of the scapula. Action, to elevate the ribs 
in inspiration, also to raise the point of the shoulder. In lower animals 
the great sling-muscle, slinging the body between the upper extremities. 
Nerve, posterior thoracic. 

Deltoid, yr<7zw the outer one-third of the anterior and superior surfaces of the 
clavicle, the outer margin and upper surface of the acromion, and the whole 
lower border of the spine of the scapula, — into a prominence on the outer 
side of the shaft of the humerus, about its middle. Action, to raise the arm. 
Nerve, circumflex. 

Subscapularis,^^^;/ the inner twp-thirds of the subscapular fossa, — into the 
lesser tuberosity of the humerus. Action, to rotate the head of the humerus 
inwards. Nerves, subscapular. 

Supra-spinatus,^£7fv the inner two-thirds of the supn-spinous fossa, — into 
the upper facet of the greater tuberosity of the humerus. Action, to sup- 
port the shoulder-joint, and to raise the arm. Nerve, supra-scapular. 
8 



Iiiba-q>inatufi, from tbe inner two-thirds of the infra-spinous fossa, — info 

the middle facet on the greater tuberosity of the humerus. Aetiou, to rotate 

the humerus outwards. Nervi, supra-scapular. 
Teres Minor, from the upper two-thirds of the dorsal surface of the axillnry 

tiorder of the scapula,— iB/o the lowest facet on the greater tuberosity of 

the humerus, and the bone below. Action, to rotate the humerus outwards. 

Nervt, circumflex. 
Tens Major, from the dorsal aspect of the inferior angle of the xcapuli^ — 

into the internal bicipital ridge of the humerus. Action, to assist the latis- 

simus dorsi. Nervi, subscapular. 



Cotaco-brachialis," froi 




the apex of the coracoid process' of the scapula, 
— into a ridge on the inner side of the shaft of 
the humerus, about its middle. ^c/ii<n, elevates . 
the humerus forwardsand inwards. Nerve, mus- 
culo-culaneous, which perforates this muscle. 
Biceps" (Biceps Flexor Cubiti). Long head* 
from the upper margin of the glenoid cavity, 
short head" from the apex of the coracoid 
process,' in common with the coraco-brachi- 
alis, — into the back of the tuberosity of the 
radius, and the fascia of the forearm.** 
Action, to flex and supinate Ibe forearm, and 
to make tense its fascia- Nerve, Ibe musculo- 



Bnictiialis Anti'cus," from tbe lower half of 
the shaft of tbe humerus anteriorly and later- 
ally, embracing the insertion of the deltoid,* — 
into the base of the coronoid process of the 
ulna.'* Action, a flexor of the forearm. 
Nerves, musculo-cotaneous and musculo-spiral. 

Triceps" (Triceps Extensor Cubiti), by three 
heads, the outer and inntr from the posterior 
surface of tbe shaft of the humerus, the outer 
above, the inner below the musculo-spiral 
groove; the middle or long head from a de- 
pression below the glenoid cavity of the Scapula, 
— into tbe upper end of the olecranon process 
of the ulna. Action, to extend the forearm. 
■ Nerve, musculo-spiral. 
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Subanconeus, from the humerus above the olecranon fossa, — into the poste- 
rior ligament of the elbow-joint. Action^ probably a tensor of the ligament. 
Nerve, musculo-spiral. 

MUSCLES OF THE FOREARM. 

Muscles of the forearm (20), arranged in groups of five and threes. (Pancoast.) 
Anteriorly, 5 flexors, 2 pronators, i tensor of paln^ar fascia : — 
Flexor Carpi Radialis, Pronator Radii Teres, 

Flexor Carpi Ulnaris, Pronator Quadrattis, 

Flexor Longus Pollicis, Palmaris Longus, 

Flexor Sublimis Digitorum Perforatus Manis. 
Flexor Profundus Digitorum Perforans Manis, 
Posteriorly (12), in 4 sets of threes: — 

Supinator Longus, Extensor Indicis, 

Extensor Carpi Radialis Longior. Extensor Communis Digitorum. 

Extensor Carpi Radialis Bremor, Extensor Minimi Digiti, 

Extensor Ossis Metacarpi Pollicis, Extensor Carpi Ulnaris, 

Extensor Primi Intemodii Pollicis, Anconeus, 

Extensor Secundi Intemcdii Pollicis, Supinator Brevis. 

Ptt>nator Radii Teres,* by 2 heads, one from above the internal condyle of 
the humerus, the common tendon, fascia, and the intermuscular septum ; the 
other from the inner side of the coronoid process of the ulna, — into a rough 
ridge on the outer side of the shaft of the radius, about its middle. Action, 
to pronate the hand. Nerve, median, which passes between the 2 heads 
of the muscle. 

Flexor Carpi 'Rzdxalia,^ from the internal condyle by the common tendon, the 
fascia, and intermuscular septa, — into the base of the metacarpal bone of Ihe 
index finger. Action, to flex the wrist. Nerve, median. 

Palmaris Longus,* ^^/« the same origin as the flexor carpi radialis, — into the 
annular ligament and the palmar fascia.* Action, to make the palmar fascia 
tense. Nerve, median. 

Flexor Carpi Ulnaris,^ by 2 heads, one from the internal condyle by the 
common tendon, the other from the inner margin of the olecranon, the 
upper two-thirds of the posterior border of the ulna, and the intermuscular 
septum, — into the pisiform bone, the annular ligament, and the base of the 
5th metacarpal bone. Action, to flex the wrist. Nerve, ulnar. 

Flexor Sublimis Digitorum (Perforatus),^ by 3 heads, one from the inner 
condyle by the common tendon, the internal lateral ligament, and the inter 
muscular septum; the 2d from the inner side of the coronoid process.;^ the 
3d from the oblique line of the radius, — into the lateral margins of the secotgl 



• », 




pluUaiiges by 4 lendoas which are split for the passage 
of the deep fleior leodons. Actum, to flex the second 
phalanges. Nenit, median. 
Flexor Profundua Digitonim (Perforans), from the 
upper two-thiids of Ihe shaft of the ulna, a de- 
pression on the inner side of the coronoid process, 
and the interosseous membrane,— i»/o the bases of 
the last phalanges, by 4 tendons which perforate 
ihe tendons of the superficial flexor. Action, to 
flex the phalanges. Ktrvcs, ulnar, and anterior 



Flexor Longua Pollicis, from the upper Iwo-thirds 
of the shaft of the radius, and the interosseous 
membrane,— I'n/o the base of the last phalanx of 
the thumb, which il flexes. Ntrve, anterior inler- 

Pronator Quadtatus, from Ihe oblique line on the 

lower one-fourlh of the ulna, and the internal body 

of the ulna,^in/ij the lower one-fourth of the ex- 

(einal border of the shaft of the railius. Actum, to 

pronale the hand. Ntrve, anterior interosseous. 

I Supinator Longus," from the upper two-thirds of the 

external condyloid ridge on the humerus, and the 

intermuscular septum, — into the base of Ihe styloid 

process of the radius. Action, to supinate the hand. 

Ntrve, musculo-spiral. 

Extetwor Carpi Radialls l.oaziot,r from the lower one-third of the externa! 

condyloid ridge on the humerus, and the intermuscular septnm, — inlo the 

base of the metacarpal bone of the index finger,*' on its radia! side. Action, 

to extend the wrist. Nerve, musculo-spiral. 

Extensor Carpi Radialia Sievior,/ frvm Ihe extem.il condyle by the common 

tendon, the external 1ater») ligament, and Ihe intermuscular septa, — into the 

radial side of the base of the 3d metacarpal bone.f Action, to extend the 

wHst. Ntrve, posterior interosseous. 

Extensor Commnnl* Digitorum,' from the external condyle hy (he common 

tendon, the deep fiscia, and the intermuscular sepia, — into Ihe jd and 3d 

phalanges of all the fingers, by 3 tendons, one of which divides into two. 

Action, to extend ibe fingen. Nerve, posterior ir 



Extensor Minimi Digiti/^on the common tendon and the intermuscular 

septa, — into tbe 2d and 3d phaUuges of the little linger, with (he tendoD 

derived from the common extensor. Acticn, as 

named. Nerve, posterior interosseous. ^ 

Extensor Carpi \3\nas\a,/ from the common tendon, 

the middle one-third of the posterior border of the 

ulna, and the fascia of Ihe foreann, — into the ha'^e 

of the 5th metacarpal bone. Action, to extend the 

wrist. Nerve, posterior inlerosseous. 
Anconeus,* ^mjn the external condyle of the humerus, 

posteriorly, — into the aide of the olecranon, and 

upper one-lhird of the posterior surface of the shaft 

of the ulna. AclicH, to extend the forearm. Nerve, 

the musculo-spiral. 
Supinator Bi«vis, from the external condyle of the 

humerus, the external lateral and orbicular liga- 
ments, and an oblique line on the ulna, — into the 

inner surface of the neck of the radius, the outer 

edge of its bicipital tuberosity, and the oblique line. 

Aclion, to supinale the band. Nerve, posterior in- 

Ertensor Ossis Meta^upi Pollicis," from the pos- 
terior surfaces of the shafts of the radius and ulna, 
and tbe interosseous ligament, — into the base of the 
metacarpal bone of the thumb. Action, to extend 
the thumb. Nerve, posti 



Extensor Primi Intemodii PolUcis," from tbe pos- 
terior surface of the shaft of the radius and the in- 
terosseous membrai>e, — into the base of the ist 
phalanx of the thumb. Aetiim, to extend the thumb. 




Extensor Secundi Intectlodii Pollicis,'" from the shaft of the ulna poste- 
riorly and the interosseous membrane, — into the base of the last phalanx 
of the thumb. Action, to extend the thumb. Nerve, posterior inter- 



Extensor Imlicis, from the shaft of the ulna posteriorly and the interosseous 
memlwane, — into the ad and 3d phalanges of the index fittger with the 
tendon of the common extensor. Action, (o extend the index linger. Nerve, 
posterior interosseous. 
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FASCIAE OF THE HAND. 

Anterior Annular Ligament, from the pisiform and unciform bones, — to 
the tuberosity of the scaphoid and the ridge on the trapezium. It is pierced 
by the tendon of the flexor carpi radialis, and beneath it pass the tendons 
of the superficial and deep flexors and the flexor longus pollicis, also the 
median nerve. It is continuous with the palmar fascia and the fascia of the 
forearm. 
Posterior Annular Ligament,^' from the ulna, cuneiform, and pisiform 
^ - bones and the palmar fascia, — to the margin of the radius and the ridges on 
^^ • its posterior surface. It has 6 canals for the passage of the extensor tendons, 
y - each lined by a synovial membrane. It is continuous with the fascia of the 
J forearm. 
\ ; * Palmar Fascia, ensheathes the muscles of the hand, and divides into slips for 
{ \ ^ the four fingers, each slip dividing and forming tendinous arches for the 
• (« \ passage of the flexor tendons. 

i^ ^ MUSCLES OF THE HAND. 

V ^ Abductor Pollicis,^' from the ridge of the trapezium and annular ligament, — 
S \^ into the radial side of the base of the 1st phalanx of the thumb. Action^ to 
, draw the thumb from the median line. Nerve, median. 

\ vOpponens Pollicis, ^^ the palmar surface of the trapezium and annular 

^ ^. ': ligament, — into the radial side of the metacarpal bone of the thumb, for its 
^ • ; ' whole length. Action^ as a flexor ossis metacarpi pollicis. Nerve, median. 

^ vFlexor Brevis Pollicis,*^ from the trapezium, annular ligament, trapezoid, os- 

. i ^. magnum, base of the 3d metacarpal, and the sheath of the tendon of the 

j " flexor carpi radialis, — into both sides of the base of the 1st phalanx of the 

\ * . thumb, by two tendons, each of which has a sesamoid bone in it. Action^ 

to flex the thumb. Nerves, median and ulnar. 

V' Adductor Pollicis, /r^?w the whole palmar surface of the 3d metacarpal bone, 
^\ — into the ulnar side of the base of the ist phalanx of the thumb, and the 

s' " internal sesamoid bone. Action, to draw the thumb towards the median 

^ line. Nerve, ulnar. 

f ^ v,^- Thenar Eminence, or ball of the thumb, is formed by the above-named 4 
muscles. The following first 4 form the Hypothenar Eminence, 

Palmaris Brevis,^® from the annular ligament and palmar fascia, — into the 
' skin on the inner border of the palm of the hand. Action, to corrugate the 
skin of the hand. Nerve, ulnar. 

" Abductor Minimi Digiti, from the pisiform bone and the tendon of the flexor 
:.t carpi ulnaris, — into the ulnar side of the base of the 1st phalanx of the little 
J finger. Action, as named. Nerve^ ulnar. 
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Flexor Brevis Minimi J^giXif front the tip of the unciform process and the 
annular ligament, — into the base of the ist phalanx of the little finger, with 
the preceding muscle. Action^ as named. Nerve, ulnar. 

Opponens Minimi Digiti, from the unciform process and annular ligament, — 
into the whole ulnar margin of the 5th metacarpal bone. Action, a flexor 
of the 5th metacarpal bone. Nerve, ulnar. 

Lumbricales (4), from the tendons of the deep flexor, — into the expanded 
tendons of the common extensor, on the dorsi of the phalanges. Action, 
probably to flex the ist phalanges. Nerves, median and ulnar. 

Dorsal Interossei (4), by 2 heads from the adjacent sides of the metacarpal 
bones, — into the bases of the ist phalanges of the index, middle, and ring 
fingers, the middle finger having two. Action, abductors of the fingers from 
the median line. Nerve, ulnar. 

Palmar Interossei (3), from the palmar surfaces of the 2d, 4th, and 5th meta- 
carpal bones, — into the bases of the ist phalanges of the same fingers. 
Action, adductors of the fingers. Nerve, ulnar. 

MUSCLES OF THE HIP AND THIGH. 

Psoas Mag^'us^^^^ the bodies, transverse processes, and intervertebral 
substances of the last dorsal and all the lumbar vertebrae, — into the lesser 
trochanter of the femur, by a common tendon with the iliacus. Action, to 
flex and rotate the femur outwards, also to flex the trunk and pelvis on the 
thigh. Nerves, anterior lumbar branches. 

Psoas Parvus, from the bodies of the last dorsal and first lumbar vertebrae, 
and the intervertebral substance, — into the ilio-pectineal eminence, and the 
iliac fascia. Action, when present it is a tensor of the iliac fascia. Nerves, 
anterior lumbar branches. 

Iliacus,'^' from the fliac fossa, inner margin of the iliaC-Crest, ilio-lumbar 
ligament, base of the sacrum, anterior spinous processes of the ilium and 
the notch between them, and from the capsule of the hip-joint, — into the 
outer side of the tendon of the psoas magnus. Action, the same as the 
psoas magnus. Nerve, anterior crural. 

Fascia Lata, the deep fascia of the thigh, extends from Poupart's ligament 
to the prominent points around the knee-joint, and from the margin of the 
sacrum and coccyx around the limb to the pubic arch and pectineal line. 
It sends two strong intermuscular septa down to the linea aspera, and con- 
tains the Saphenous Opening, which is formed by the reflected margins of 
its pubic and iliac portions. Pouparf s Ligament is made by the knife, and 
b only the line of junction between the aponeurosis of the external oblique 



IT superior spine of 



muscle and the tasaa lata; exlending from the an 

the ilium to the spine of the p^ic bone. -^ ^_^ -^rfe 

Fig. 47. Tensor VuBJiw Femoria,* /rom the anterior part of 

the outer lip of tlie iliac crest, and the anteriot 
superior spinous process, — I'n/o the fascia lata later- 
ally, for one-foarth down the thigh. Action, a 
tensor of the fescia lata. Nenii, superior eluteal. 
SanariuE,> fi^m lh« anterior superior spine of the 
ilium' and half of tlie notch below it, — in/t the 
upper internal surface of the shaft of the liWa. 
Aclian, to fleit and cross the legs. Nerve, anterior 

Quadriceps Extensor, includes the rectus, vastus . 

inlemus and extemus, and the crureus muscles. 
_Its tendon contains the patella. ''_•._ 

RectuB Femoris,' by twtJ tendons, the Straight from 
the anterior inferior spine of the ilium, Ihe ReJUcttd 
from a groove above the brim oj the acetabulum, 
— mto the .tii&eroaity 'of th e t i bia by the tendon' 
common to this and the next 3 muscles. Action, to 
extend the leg. Nerve, anterim ^rural. ^ . 

Vostuif'Extertius,' /raoi the' anteriorborder of the 
great trochanter and the whole length of the linea 
aspera, — into the tuberosity of the tibia, by the 
common tendon. / '' ' 

Vastus Inten»lA> and CruTCUSare one muscle, arising 
from the inner lip of Ihe linea aspera and nearly 
the whole of the shaft of the femur in front and 
laterally from the trochanters down to within Ihe 
le-fourth of the bone, — into the luberosily of the libla by the common 
>r tendon. Action, to extend the leg. Nerve, anterior crural. 
Subcruieus, from Ihe lower part of the femur anteriorly, — into (he synovial 
pouch behind the patella. Action, to draw up Che synovial sac. Nerve, 

Qataiia^^ from the inner margin-of the rami of the pubes and ischium, — info 
the inner surface of the shaft of the tibia below Ihe tuberosity. Action, to 
flei: and ^duct Ihe.jeg. jNerve, obturator. 

Pectineua," ^^iin the ilio-pectineal line, and the bone in front thereof, also 
Iron) an expansion of Gimbemat's ligament, — into the rough line extending 
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Trom the trochanter minor lo Ibe linea sspera. Artivn, to flex the thigh 
and rotate it outwards. Nerves, obturator, accessory obturator, and anterior 

Adductor lAmga^" Jrem the front of the puLet;,— iWo the middle third of 
the linea aspjra^ Action, to adducl the thigh and flex it. Ntrve, obturator. 
ASIductcn' BTevts, froni the descending ramus of the pubes,^i«/o the upper 
part of the linea aspera. Action, to adduct and flex the thigh. Nirvt, 
obturatpr. , ?j. ^ ' ^/^'■•., 

Adductor nl^nuB," fi-ora the rami of the pubes and ischium, and the onter 
margin and under surface of the tuberosity of the ischium.^in/n the rough 
Lne leading from the great trochanter to the linea aspera, the whole length 
of the linea aspera, and by a tendon into the tubercle above Ihe inner con- 
dyle of the femur. Action, lo adduct the thigh F t (S 
and rotate it Quiwaids, Nlnies, obturator and 
great sciatic. This muscle is pierced by 4 aper 
lures for the 3 superior perforating and the profunda 
arteries, and about the lower one-third of its 
insertion an angular interval is left therein the 
lower opening of Hunter's canal, fbr the passage 
of the femoral vessels into the popliteal space 

^. Qluteus MazimuB,' from the superior carved tine 

of the ilium, Che crest behind it, the last piece of 

'" 'the sacrum, the side of the coccyx and the great 

„ •„ and posterior sacro-sciatic ligaments, — xnto the 
"' fascia lata and the rough line leading from the 
great trochanter to the linea aspera. Action, to 
extend and abduct the thigh and rotate it out- 
wards, also lo maintain the trunk erect Nttves, 
inferior gluteal and a branch from the sacral 

Gluteus VecGui,^ from the ilium between the su- 
perior and middle curved lines, the crest between 
them and the fascia of Ihe part,— iri'o the oblique 
lines on Ihe great trochanter. Action, its posterior 
libtes rotate Che thigh outwards, its anterior fibres 
rotate inwards. It also aMucts the thigh and 
draws it forwards, and assists to maintain Ihe trunk 
erei^. iWrrJ/rCifiJiperior gluteal. . , ', . •', . . - 

Gluteus 'fifinimuB,'.^™'clTe ilium between the middle and inferior curved 
lines, and the mai^n of the great sacro-sciacic notch, — into the anterio) 




M 

border of the great trochanter. Adion, to rotate the thigh invards, also 
to abduct and draw it (brwards, and to maintain the tiunk erect. Nerui, 

superior gluteal._.-_^^^ ^ ■^, ...« £^/ -•. "-iC-^.c, 

Pyriformis," by 3 digitati'ona from the front of the sacnifc, from Ihe mai^in 
of the great sacto-sciatic foramen and the great sacro-sciatic ligament. — inis 
the upper border of the great trochanter,' having passed through the great 
sacro-sciatic foramen. Aition, an externa! rolalor of the thigh. Nti-uts, 
branches from the sacral plexus. 
Obturator Intemua," from the posterior bony margin of the obturator 
foramen and the inner surface of the obturator membrane, — into Ihe great tro- 
chanter,' passing through the lesser sacro-sciatic notch, Action^ an external 
rotator of the thigh. Nervts, branches from the sacral plexus, 
Oemellua Superior,'' from the outer surface of the spine of the ischium, — 
into the great trochanter, being blended with the tendon of the obturator 
inlemus. Action, an external rotator of ibe ihigh. Nerves, branches from 
the sacral plexus. 
GemelluB Inferior," from (ha tuberosity of the ischium, — into the tendon 
of the obturator intemus and the great trochanter. Acti<in,za external 
rotator of the thigh. Nerves, branches fio^ Ihe sacral plexi^. f 

Ftc. 49. ■ ODtuftitor Exteroua, from the anterior 

inner bony margin of the obturator fora- 
men, and the inner two-thirds of the 
anierior surface of the obturator mem- 
brane, — into the digital fossa of the 
femur at the inner base of the great 
trochanter. Actiim, an external rotator 
. ,of the thich. Nirve, obturator. .-. 

Quadftitus TSinorls,'' ^« the tuberosity' 
of the ischium, — into ihe upper part of 




the 



the trocban 



major posteriorly. Action, an external 
rolalor of the thigh. Nerves, branches 
from the sa,crfll plexus. 
Bicspa," by 2 headsiShe Long Head^ from 
the tuberosity of the ischium posteri- 
orly, the Short Head,' from the outer 
lip of the linea aspera, and the int«'- 
mnscular septum, — into the outer side 
of the head of the fibula^its tendon embracing the external lateral ligament 
of the knee-joint, and forming the Outer HamslriHg,\YiK tendons of the semi- 
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tendinosus, semi-membranosus, gracilis, and sartorius, forming the Inner 
Hamstring. Action^ to flex the leg and rotate it outwards. Nerve, great 

sciatic. (^P.^^^^^A ^ .^ sJr^^ -/r^^^ ^-^y^>. 
Semi-tendinosus,/^^/;; the tuberosity of tlj^^chium by a tendon* common 

to it and the long head of the biceps, and from the adjacent aponeurosis, — 

into the shaft of the tibia at its upper and inner surface, its tendon curving 

around the inner tuberosity. Action, to flex the leg upon the thigh. Nerve, 

, great sciatic/ y/^ _.. y ^'^^ ,^_^ .^^ <5^w / v c'^-j'^ '- 

Semi-mem^ranosus,^ from the tuberosity of the ischium above the origin of 
the abotre-named muscles, — into the inner tuberosity of the tibia ; its tendon 
dividing into 3 parts, one over the popliteus muscle, and another forming 
the posterior ligament of the knee-joint. Action, to flex the leg, and rotate 
it inwards. Nerve, great sciatic. 

External Rotators of the Hip-joint are 12^, — the 3 adductors, pyriformis, 2 
obturators, 2 gemelli, pectineus, psoas magnus, iliacus, sartorius, and poste- 
rior half of the gluteus medius. 

Internal Rotators of the Hip-joint are 2^, — the tensor vaginae femoris, gluteus 
minimus, and the anterior l\alf of the gluteus medius. 

j_ MUSCLES OF THE LEG. 

Muscles of the leg arranged in groups of threes. (Pancoast.) 

Tibialus Anticus. Tibialtis Posticus. 

Extensor Proprius Pollicis, Flexor Longus Pollicis, 

Extensor Longus Digitorum. /J , Flexor Longus Digitorum, 

Gastrocnemius, Peroneus Longus. 

Soleus. Peroneus Brevis. 

Plantaris. ^,. Popliteus, ^ y Peroneus Tertius, . yi 

' Tibialis Anti^cus' (Flexor-Tarsi Tibialis jj-yr^^wthe outer tuberosity and upper 
two-thirds of the shaft of the tibia externally, the interosseous membrane, 
deep fascia, and intermuscular septum, — through the inner canal in the 
anterior annular ligament into the inner and plantar surface of the internal 
cuneiform bone, and the base of the ist metatarsal. Action, to flex the tarsus 
on the leg, and elevate the inner border of the foot. Nerve, anterior tibial. 

Extensor Proprius Pollicis,* from the middle two-fourths of the fibula ante- 
riorly and the interosseous membrane, — through the 2d canal in the anterior 
annular ligament, — into the base of the last phalanx of the great toe. Action, 
to extend that toe. Nervcj, anterior tibial. 

Extensor Longus Di^it0rum,*^^wi the outer tuberosity of the tibia, the upper 
three-fourths of the shaft of the fibula anteriorly, interosseous membrane, 
deep fascia, and intermuscular septa, — into the 2d and 3d phalanges of the 




ihe dorsum of the foot, from Ihe 
interior a.nnular ligament. Ac- 
/inn, to exlen^ the lesser toes, Nepii, anterior tibial. 

Peioneus TeitiuB' (FlexS- Tarsi FiWTlaris^om the 
outer lower one-fourth of ihe (ibula, interosseous 
membrane, and intermuscular septum,— tn'ii the 
base of Ihe 5tb metatarsal bone. This muscle b 
a part of the last named, and passes through Ihe 
same canal in the annular ligament. ' Action, to 
flex the tarsus. Nn-uf, anterior tibial. 

Oastrocnemius, by 2 heads from the condyles of 
the femur, and the supra- condyloid ridges,— unites 
with Ihe tendon of the soleus to form the tmdo 
Achillis, into the posterior tuberosity of the os calcis. 



Action, to extend the foot. Nerve, internal popli 
from the head and upper one-half of 



t^ ^, 



liteal. 



shaft of the fibula posteriorly, the oblique line of 
the tibia, and the tendinous arch,— unites with the 
tendon of the gastrocnemius as the tenda Achilli] 
(see above). Action, to extend the (ooL Ntnie, 
interna! popliteal, j- i, , ^ , j,,-./. , - ,, 
PShtafisry?i''n the' outer tifurcalioo of the lines 
aspera, and posterior ligament of the Itnee-joint, 
by a very long, delicate tendon, — into the poslerioi 
surface of the os calcis. Action, to extend the foot 
Ntrve, internal popliteaj.- 
Vagyx^Sifi fi-'oma depressloii on the external condyle 
of the femur, and the posterior I igamenl of Ihe knee- 
two-thirds of the triangular surface on the shaft of 
the tibia posteriorly and above the oblique line. Action, to flex the leg. 
Nerve, Interna! popliteal. 
Flexor Longus Pollicis,' /^im the lower two-thirds of the shaft of the fibula 
internally, the interosseous membrane, fascia, and intermuscular septum, — 
through grooves in the tiliia, astragalus, and os calcis, — into the base of the 
last phalanx of the great toe. Action, to flex the great toe. Ntrve, poste- 

Flexor Longus Digitoram,' from the shaft of the tibia posteriorly and 
below the oblique line, and the intermuscular septum, — passes behind the 
iiaxet malleolus in a groove" with the tibialis posticus, — into the bases of 



joint, — into iht 



the last phalanges of the lesser toes by 4 tendons which 
perforate the tendons of the flexor brevis digitoruoi. 
Action, to flex the phalanges and extend the foot. Nerve, 
posterior tibial. £r.-'- ' 

Tibialis Posti'cua," by t*o_processe£ between which pass ihe 
anterior tibial vessels, from the upper one-half of shdfl of 
[he tibia posteriorly, the upper two-thirds of the shaft of the 
fibula internally, the interosseous membrane, deep faEicia, 
and intermuscnlar septa, — passes behind ihe inner nu 
olus in a groove" with the long flexor, into the tuberosity 
of the scaphoid and internal cuneiform bones. Aeliot, 
extend the tarsus, and invert the foot, Ntrut, posterior I 
tibial. 

Peroneua Loiigtis,i° from the head of the fibula and Ihe ' 
upper two-thirds of its shaft externally, the deep fa-fci 
and intermuscular septa, — pa.sses behind the outer malleo- 
lus in a groove with the peroneus brevis, through a groove 
in the cuboid bone, to the outer side of the base of the 
1st metatarsal bone. Action, to extend and evert the foot. 
Nerve, masculo-cntaneous. 

Peroneua Brevis," from the middle one-third of the shaft 
of the fibula externally, and the intermuscular sepia,— 
passes behind the external malleolus in a groove with 
the long peroneal, into the dorsum of the base of the 5lh 
metatarsal bone. Adion, to extend the foot. Nerve, ' 
musculo- cutaneous branch of external popliteal. 

FASCIA OF THE FOOT. 

Antebior Annular Ligament, consists of vertical and horizontal portions, 
is attached to the lower ends of the fibula and tibia, the os calcis and the 
plantar fascia. It contains 5 sheaths lined by synovial membranes for the 
tendons of the extensor muscles, that of the extensor proprius polUcis pass- 
ing beneath it, as also the anterior tibial vessels and nerve. 

Internal Annijlar Ligament, ^om the inner malleolus to the os calcis, 
converting 3 bony grooves into canals lined by synovial membranes iat the 
flexor tendons and the posterior tibial vessels and nerve. 

External Annular Ligament, from the outer malleolus to the os calcis, 
binding down the peconei tendons in one synovial sac. 

Plantar Fascia, the densest in the body, divided into a central and two 
lateral portions, and attached to Ihe ioner tuberosity of Ihe os calcis, divides 
into 5 processes, I for each toe, and several intermuscular septa. 
9 G 



MUSCLES OF THE FOOT. 
' Bicvis Digiterum, the onl; muscle on the dorsum of Ihe foot, 
anieifiam the os catcis externally, the astragalo^akanean and the anterior 
annular ligaments, — by 4 tendons, I into the 1st phalanx of the great toe, 
and the others into the outer sides of the long extensor tendons of the 2d, 
3d, and 4th toes. Action, to extend the toes. Ntrve, anterior tibial. 
Muscles on the sole of the foot (19), by layers: — 
tst Layer. 3d Layer. 

I^xBT Brtvh DigUorum. Flixor Brcvis PolKcis. 

Abducts PolHcis. FUxor Srnds Minimi Digiti. ■. Pancoast's Tri- 

Abductor Minimi Digiti. Adductor PoUicis. \ angle, the low- 

Transvirsus Pedis. J ==' '1 •*>£ body. 

4th Layer. 
InttTossei (./ Dorsal, 3 Plantar). 
he inner tuberosity of the os calcis, the internal 
bscia, and intermuscular septum, — into the inner 
t phalanx of the great toe. Action, to abduct the 



Flexor Accessorius. 
Lumhricalcs (^). 
Abductor Pollicis,^ from 
.mukr%.n,enl.pl.nlu 
side of the base of the 1'. 
great toe. Nerve, internal plan 
Flexor Brevis Digitorum,/ from the inner tuberosity of the os calcis, the 
plantar fascia and intermuscular septa, — into Ihe sides of the 3d pha- 
Fio. sj. langes of the lesser toes by 4 tendons which 

are perforated for the long flexor tendons. 
Action, to flex the lesser toes. Nerve, internal 
plantar. 
Abdtictor Minimi Digiti,* from the outer tuber- 
osity and under surface of the os calcis, the 
plantar fascia and the intermuscular septum, — 
into the base of the 1st phalanx of the little toe 
with the tendon of its short flexor. Action, to 
abduct the little toe. Nerve, external plantar. 
Flesor Accessorius, by i heads, from the os 
calcis and the calcaneo-scaphoid and long 
plantar ligaments, — into the tendon of the flexor 
longus digitorum. Action, accessory flexor of 
the toes. Nerve, external plantar. 
Lumbricalese' {4),yrew the long flexor tendons 
— into the inner side of the second phalanges 
of Ihe lesser loes. Action, accessory flexors. 
Nerves, internal plantar to the two internal, 
extomal plantar to the others. 
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Flexor Brevis Pollicis,^ from the cuboid and external cuneiform bones, and the 
prolonged tendon of the tibialis posticus, — into both sides of the base of the 
1st phalanx of the great toe, by 2 portions, of which one blends with the 
abductor pollicis, the other with the adductor poUicis. Action^ to flex the 
great toe. Nerve, internal plantar. 

Adductor Pollicis, ^<7/n the tarsal ends of the three middle metatarsal bones, 
and the sheath of the tendon of the peroneus longus, — into the base of the 
1st phalanx of the great toe, externally. Action, to adduct the great toe. 
Nerve, external plantar. 

Flexor Brevis Minimi Digiti,' from the base of the 5th metatarsal bone and 
the sheath of the tendon of the peroneus longus, — into the base of the ist 
phalanx of the little toe externally. Action, to flex the little toe. Nerve, 
external plantar. 

Transversus Pedis, from the under surface of the head of the 5th metatarsal 
bone, and the transverse ligament of the metatarsus, — into the outer side of 
the 1st phalanx of the great toe, blending with the tendon of the adductor 
pollicis. Action, to adduct the great toe. Nerve, external plantar. 

Dorsal Interossei (4), each by two heads y9-f?w the adjacent sides of two meta- 
tarsal bones, — into the base of the 1st phalanx of the corresponding toe. 
Action, to abduct J he toes. Nerve, external plantar. 

Plantar Interossei/' (3), from the shafts of the 3d, 4th, and 5th metatarsal 
lx)nes, — into the bases of the 1st phalanges of the same toes. Action, to 
adduct the toes towards the median line. Nerve, external plantar. 

THE HEART. 

What is the Pericardium ? It is a conical membranous closed sac, con- 
taining the heart and the roots of the great vessels. It lies behind the sternum 
and between the pleurae, its apex upwards, its base below and attached to the 
central tendon of the diaphragm. It is composed of an outer fibrous coat, 
and an inner serous one ; the latter consisting of two portions, a parietal layer, 
lining the inner surface of the fibroiLS coat, and a visceral layer, which is re- 
flected over the heart and vessels. The serous portion secretes a thin fluid, 
about I drachm in quantity normally, for the lubrication of its surfaces. The 
fi!)rous coat is prolonged on the outer surfaces of the great vessels, except the 
inferior vena cava, and becomes continuous with the deep layer of the cervical 
fascia. 

Describe the Endocardium. It is a serous membrane which lines the 
inner surface of the heart, forming by its reduplications the cardiac, aortic, 
and pulmonary valves, and continuous with the lining membrane of the great 

ssels. 
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100 ANATOMY. 

Describe the Heart. It is a hollow muscular organ, conoidal in shape, 
placed obliquely in the chest between the lungs, base upwards, apex towards 
the left and front, corresponding to the interspace between the 5th and 6th 
costal cartilages, one inch inside of and two inches below the left nipple. In 
the adult its size is about 5 inches by 3)^ by 2^, and from 8 to 12 oz. in 
weight. 

What are the Cavities of the Heart? They are 4 in number, an 
auricle and a ventricle on each side of the heart, separated by a longitudinal 
muscular septum, and indicated on the external surface of the organ by grooves, 
named, from their contiguous cavities, as the Auriculo-ventricular Groove trans- 
versely, and the Inter- Ventricular Groove longitudinally. 

Describe the Right Auricle. It is larger than the left, can hold about 2 
fluidounces, its walls being about i line in thickness. It receives the venous 
blood by the superior and inferior venae cavae and the coronary sinus, and 
presents interiorly the following points for examination: — 

Appendix Auricula^ a conical pouch projecting from the auricle to the front 

and left, its margins being dentated. 
Openings of the superior and inferior venae cavae and the coronary sinus, th^ 

latter having a valve in two segments. 
Foramina Thebesii, several minute orifices, the mouths of veins from the 

substance of the heart. 
Tubercle of Lower, a very small projection on the right wall, supposed to 

influence the direction of the blood-current. 
Eustachian Valve , at the anterior margin of the inferior vena cava; large in 

the foetus, to direct the blood to the foramen ovale. 
Fossa Ovalis, a depression on the inner wall, and the situation of the foramen 

ovale in the foetus. 
Annulus Ovalis, the oval margin of the fossa ovalis. 
Musculi Pectinatiy muscular columns on the inner surface of the appendix 

and the inner wall of the auricle. 
Auriculo-ventricular Opening, communicates with the right ventricle, is oval, 

about an inch broad, surrounded by a fibrous ring, and is guarded by the 

tricuspid valve. 

Describe the Right Ventricle. Its form is conical, its cavity containing 
about 2 fluidounces, its apex above the apex of the heart, and it presents in- 
teriorly the following, viz. — 

Tricuspid Valve, consists of 3 triangular segments connected by their bases 
with the auriculo-ventricular orifice, and by their sides with each other, 
the largest being on the left side. 
ChordcB Tendince, delicate tendinous cords which connect the margins and 
Jower surfaces of the tricuspid valve with the columnae. 
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Cafurrtfut Camea, moscuUr columns projecting from (he surface of the ven- 
tricle, of which 3 or 4, called Columns Papillaris, gire attachment to the 
chordx tendinx. 

Semilunar Valves, are 3 in number, and guard the orifice of the pulmonarjr 
artery, each about the middle of its free margin has a fibro-cartilaginous 
nodule, the Corpus AratiHi, which more perfectly closes the orifice. 

Opening of the Pulmonary Arttry, at the superior and internal angle of the 
ventricle, the Conns Arteriosus. It is circular in form, surrounded by a 
fibrous ring, and is guarded by the semilunar valves. 

Onuses of Valsalva, are 3 pouches, one behind each valve, between it and 
the commencement of the pulmonary artery. 

Describe the Left Auricle. Its waits are about 1^ lines in Ihickncsi, 
its capacity rather less than 2 Huidounces, has an appendix auriculje, and 
receives the arterialized blood from the lungs. It presents the following in- 

Openings of Ihc Pulmonary Veins, are 4 In number, sometimes 3, as the two 

left veins frequently end in a common opening. 
Lip Auriculo-venlrieular Opening, is smaller than the right one. 
Musculi Pictinati, on the inner surface of the appendix. 
Depression, corresponding to the fossa ovalis in the right auricle. 
Describe the Left Ventricle. 
It is longer, thicker, and more coni- 
cal than the right, projecting towards 
the posterior aspect. Its walls" are 
the thickest of those in the heart, 
being twice as thick as those of the 
right ventricle. Its interior presents 
the following : — 

Aortic Opening, is small and cir- 
cular, placed in front and to 
the right of the auriculo- ven- 
tricular, a segment of the mitral 
valve being between them. It ' 

U surronnaed by a fibrous ring, 
and guarded by semilunar 

Mitral Valve,' consists of two 
unequal sized segments, and is 

attached to the fibrous ring which surrounds the auriculo-venliiLular 
opening. Its margins are connected with (he ventricular wiiUs by Cliorua 
Tmdinad and Musculi PapHlant. 







/ 
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Semilunar Valves, guard the aortic orifice, and are larger and stronger than 

those on the right side. 
Sinus Aorticiy or sinus of Valsalva, a pouch between each valve and the 

beginning of the aorta. 
Columnce Camea,e are smaller and more numerous than on the right side ; 

the Musculi Papillares are but two in number. 

Describe the Structure of the Heart. The muscular fibres take origin 

from the four fibrous rings at the auriculo-ventricular and aortic openings. 

The fibres of the auricles are arranged in two layers, a superficial and a deep 

one, the latter having looped fibres and annular fibres. In the ventricles the 

fibres are superficial and deep, the latter being arranged circularly, the former 

spirally, coiling inwards at the apex of the heart into a whorl-like form, the 

vortex. 

THE ARTERIES. 

What are the Arteries ? Cylindrical vessels which carry arterial blood to 
the body from the heart. Those going to the lungs with the returning veins, 
form the Lesser or Pulmonic Circulation, The aorta with its branches and the 
returning veins, constitute the Greater or Systemic Circulation, The arteries 
anastomose or communicate freely with each other everywhere throughout the 
body, permitting the establishment of collateral circulations. 

Describe the Structure of the Arteries. They are dense, very elastic, 
preserving their cylindrical form, and are composed of 3 coats, an Internal or 
serous ; a Middle, which is of muscular and elastic tissue ; and an External, 
of connective tissue. They are generally included in a fibro-areolar invest- 
ment, the Sheath, which also encloses the accompanying veins. The larger 
arteries are nourished by the VcLsa Vasorum^ blood-vessels which ramify in the 
external and middle coats; and are supplied with nerves, the Vaso-motor, 
derived from both the sympathetic and cerebro-spinal systems, and forming 
intricate plexuses on the larger trunks. 

What are the Capillaries ? Minute vessels forming a network throughout 
the tissues of the body between the terminating arteries and the commencing 
veins. Their average diameter is about the -^^^ of an inch, and their walls 
consist of a transparent homogeneous membrane continuous with the innermost 
layer of the arterial and venous walls. 

[In the following pages, main branches are in italics, sub-branches in Roman.] 

Describe the Aorta. It is the main trunk of the systemic arteries, com- 
mencing at the aortic opening of the left ventricle of the heart, arching back- 
wards over the roof of the left lung into the thorax, where it descends on the 
left of the spinal column, and after passing through the aortic opening in the 
diaphragm, it terminates in the right and left common iliac arteries opposite 



the 4tb lumbar vertebra. It is diviiied into the arch, (he thoracic aorta.and the 
abdominal aorta; and lb e arch is subdivided into theascending,'transvcree,»and 
descending " portions. Tbe upper border of the arch is generally situated aboat 
an inch below the upper margin of the sternum. The branches of the aorta are, — 
From the Arch, — i Coronary.* Lift Common Carotid.^" 

Innommait? Left Subclavian^^ 
From the Thoracic, — Pericardiac. (Esophageal. 20 Inttrcostals. 

Bronchial. Poiterior MediastinaL 

From the Abdominal, — i Phrenic. 

f Gastric. 2 Spermatic. 
CaSac Axis. \ Hepatic. Inferior Mesenteric. 

K Splenic. 8 Lumbar. 
Superior Mesenteric. Sacra Media. 

2 Supra-renal. 2 Common Iliac. 

2 Renal. 
Describe the Coronary Arteries. They are 2 
in number, a right and a. left,* arise from the aorta 
behind the semilunar valves and run in the ver- 
tical grooves of the heart, the left artery in front, to 
supply the tissue of that organ. 

Describe tbe Innominate.' It arises from the 
summit of the arch of the aorta, is lyi inch long, 
and divides behind the right stemo-clavicular joint 
into the Right Common Carotid* and Right &(A<'/a- 
waH,* these arteries on the leftside of the body aris- 
ing directly from the arch of the aorta."" It some- 
times sends off a Middle Thyroid (artery of 
Neibauhr) which may arise directly from the , 
arch of the aorta. The innominate is sometimes 
absent, and not infreijuently varies in length from 

Describe tbe Commcai Carotid. Arising differently (see above), the two 
carotids are similarly described, except that tbe left is longer and deeper than 
the right one. Their couise is indicated by a line drawn from a point midway 
between the angle of the lower jaw and the mastoid process to the sterno- 
clavicular articulation. At the lower part of the neck tbey are separated only 
by the width of the trachea, and they are each contained in a sheath of the 
deep cervical fascia with the internal jugular vein externally and the pneumo- 
gastric nerve between the artery and vein. On the front of the sheath lies the 
descendens noni nerve {descending branch of the 9th or hypt^lossal). The 
artery lies beneath the inner borderof the stemo-cleido-mastoid muscle, and is 
crossed about its middle liy the omo-hyoid muscle and the middle thyroid vein. 
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It U abo crossed ^ovt by (lie facial, lingual, anr] superior th<^roid veins, htloa 
by the anterior jugular vein, and on Ihe left side often by the internal jugular 
vein. It bifurcates, at the level of the upper border of the thyroid cartilage, 
into the Exiimal and Inttmal Carotids, of which the internal is the most re- 
mote from Ihe median line. 

Name the Branches and Sub-biancbes of the External Carotid Ar- 
>«y-' (Fig. 5S.) Ii has S branches, as follows, viz.— 

Superior Thyroid,* arising below the greater comu of the hyoid bone. 
Muscular. Hyoid. Superior Laryngeal. 

Glandular. Superficial Descending. Cri co-thyroid. 

Lingua/,^ under the hyo-glossus muscle to the tongue. 
Hyoid. Dorsalis Linguae, Sublingual. Rantne. 




Facial,* crosses the lower jaw at the anterior angle of the masseter. 
Inferior or Ascending Palatine. Submental.' I Coronary." 

Tonsillar. Muscular. Lateralis NasL 

Snlnmucillaiy. Inferior Laical. Angular. 
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Occipital}^ lies in the occipital groove of the temporal bone. 
Muscular. Inferior Meningeal. Cranial Branches, over 

Auricular. Arteria Princeps Cervicis.^' the occiput. 

Posterior Auricular}^ ascends under cover of the parotid gland. 

Stylo-mastoid. Auricular. Muscular. Glandular. 

Ascending Pharyngeal^ lies on the rectus capitis anticus major/ 

External Branches. Pharyngeal and Meningeal Branches. 

Temporal^ the smallest of the termini of the external carotid, begins in 
the parotid gland, crosses the zygomatic arch, and divides into anterior ^* 
and posterior temporal.^* 

Transverse Facial.** Middle Temporal." Anterior Auricular. 
Internal Maxillary,^ the other terminal branch of the external carotid,' 
is divided into three portions, Maxillary,* Rerygoid,* and Spheno-maxil- 
lary,* which respectively give off the following branches: (Fig. 56.) 
Deep Auricular, to the Deep Temporal, Alveolar.*' 

tragus and canal. ant. and posterior. Infra-orbital." 

Tympanic,^ entering Pterygoid Branches, Descending Palatine." 

the Glaserian fissure. to those muscles. Vidian." 

Middle Meningeal.^ Masseteric, to the Pterygo-palatine." 

Small Meningeal.' masseter muscle. Spheno -palatine or Nasal." 

Inferior Dental," divides Buccal, to the bucci- 

into Incisor and Mental, nator muscle. 
Describe the Internal Carotid Artery. It ascends in front of the transverse 
processes of the three upper cervical vertebrae, and close to the tonsil, traverses 
the carotid canal ilAhe temporal bone, and after piercing the dura mater by the 
anterior clinoid process, divides into itS- terminal branches. Its branches are 
the 

Tympanic^ enters the tympanum from the carotid canal, and anastomoses 
on the membrana tympani with the tympanic branch of the internal max- 
illary, the stylo-mastoid, and the Vidian arteries. 
Arteria Pece^aculi^ numerous %mall vessels going to the walls of the sinuses, 
the Gasserian ganglion and the pituitary body ; one of them, to the dura 
mater, is called the Anterior MemngeaL 
Ophthalmic, arises from the cavernoiHHdj^rtion, enters the orbit through the 
optic foramen, terminating at the in SffS iiiii g le of the eye into the frontal 
and nasal branches. It gives off, — 

Lachrymal. Short Ciliary. Anterior Ethmoidal. 

Arteria Centralis Retinae. Anterior Ciliary. Palpebral. 

Muscular Branches. Supraorbital. Nasal. 

Long Ciliary. Posterior Ethmoidal. Frontal. 

Anterior Cerebral, joined to its fellow by the anterior communicating branch, 
about 2 lines long. 



Middle Cerebral, in the fissure of Sylvins ; divides in 
median, and posterior. 

Anterior Cheroid, to the choroid plenas, corpus fimbriitum, etc. 

Posterior Communieattitg, anastomoses with ihe posterior cerebral, a brandi 
of the basilar. 

What is the Circle of Willis ? An anastomosis at the base of the brain, 
between tlie branches of the internal carotid and vertebral arteries, to equalize 
the cerebral circulation. The 2 Vertebral arteries join to form the Basilar, 
which ends in 2 Posterior Cerebral. These are connected with the Internal 
Carotid by the 2 Posterior Communicating. The circle is completed by the 
connection of the z Anterior Cerebral branches of the internal carotid .through 
the short Anterior Commtmicating artery. 



Describe the Subclavian. It z 




rises on the right side from the innominate, 
on the left side from the arch of the aorta, 
and is divided into 3 portions by the 
scalenus anttcus, which crosses it just ex- 
ternal to the origin of the thyroid axis; 
viz. — the parts internal, behind, and ex- 
ternal to that muscle. At the outer border 
of the I3t Hb, the subclavian becomes the 
axillary artery. Its upper border is a little 
above the clavicle, and it is separated from 
the subclavian vein by Ihe scalenus anticns 
at its origin from the first rib. Its branches 
are ail given off from its first portion, ex- 
cept the Superior Intereoslal, which on 
the right side arises from the second por- 

Vertebralf passing up the neck, through 
the foramina in the transverse pro- 



cesses of six cervical vertebne, 
magnum, where it joins its fetlc 
branches are^ 

Lateral Spinal Branches. 
Muscular Branches. 
Posterior Meningeal. 
The Basilar, formed by the junction of the vertebrals, gives off on < 
side a transverse, anterior, and superior cerebellar, and ends in the 
poslerior cerebral. (See Circle of Willis, above.) 



Iters the skull by the foramen 
form the Basilar Artery. Its 

Anterior Spinal. 
Posterior Spinal. 
Inferior Cerebellar. 
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Thyroid Axis,^ at once divides into the three following branches :— 
Inferior Thyroid^ to the thyroid gland, giving off, — 

Laryngeal Branch. CEsophageal Branches. 

Tracheal Branches. Ascending Cervical.' 

Transversalis Colli^^ divides beneath the margin of the trapezius into — 

Superficial Cervical. Posterior Scapular. 

Suprascapular}^ to .the shoulder-joint and the dorsum of the scapula, anas- 
tomosing there with the posterior- and sub-scapular. 
Internal Mammary}^ arises opposite the thyroid axis, descends upon the 
costal cartilages, and ends at the 6th interval, in the musculo-phrenic and 
superior epigastric, the latter anastomosing with ^he deep epigastric branch 
of the external iliac. Its branches are the— 

Comes Nervi Phrenici, Pericardiac. Perforating. 

or Superior Phrenic. Sternal. Musculo-phrenic. 

Mediastinal. Anterior Intercostal. Superior Epigastric. 

Superior Intercostal}^ gives off branches in the intercostal spaces to the 
posterior spinal muscles and to the spinal cord. 

Profunda Cervicis,*® supplies the muscles of the back of the neck, 
and anastomoses with the arteria princeps cervicis of the occi- 
pital. 

Describe the Axillary.^ It is the continuation of the subclavian, extend- 
ing from the edge of the 1st rib to the lower margin of the armpit muscles, 
where it becomes the brachial. It has 7 branches, viz. — 

Superior Thoracic, to the pectoral muscles and walls of the thorax. 
Acromial Thoracic, branches are thoracic, acromial, descending. 
Thoracica Longa, to the muscles of the chest and mammary gland. 
\ Thoracica Alaris, a, small branch to the axillary glands. 

' \ Subscapular, to the inferior dorsum of the scapula. Its branches anastomose 

with the supra- and posterior scapular, and are the-j 

Subscapular. Dorsalis Scapulse. Medftn Branch. 

Posterior Circumflex, to the deltoid muscle and the shoulder-joint. 
Anterior Circumflex, to the joint and the head of the bone, anastomosing 
with the posterior circumflex and acromial thoracic. 

Describe the Brachial. It is the continuation of the axillary from the 

lower margin of the teres major tendon to its bifurcation into the radial and 

ulnar, which is usually about one-half inch below the bend of the elbow. 

The median nerve crosses it from the outside to the inside at its centre. Its 

, branches are the— 

Superior Profunda, winds over the arm in the musculo-spiral groove, giving 
off the posterior articular to the elbow anastomosis. 
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Nutrient Branchy enters the nutrient canal. 
Inferior Profunda^ to the elbow-joint anastomosis. 

Anastomotica Magna^ anastomoses with the posterior articular, inferior pro- 
funda, anterior and posterior ulnar recurrent. 
Muscular Branches, to the muscles in the course of the artery. 

Describe the Radial. It extends from the bifurcation of the brachial to the 
deep palmar arch, and gives off the following branches respectively, in the fore- 
arm, the wrist, and the hand, viz. — 

Radial Recurrent, Posterior Carpal. Princeps Pollicis, 

Muscular. Metacarpal. Radialis Indicis. 

Superficialis Voice, Dorsalis Pollicis. Perforantes. 

Anterior Carpal. Dorsalis Indicis. Interossece. 

Name the Branches of the Ulnar. It extends from the division of the 
brachial to the superficial palmar arch. It has 8 branches, viz. — 

Anterior Ulnar Recurrent. Muscular. Deep or Communicating 

Posterior Ulnar Recurrent. Anterior Carpal. Branch. 

Interosseous •< _ . ' Posterior Carpal. Digital, 

C Posterior. 

Describe the Palmar Arches. The Superficial Palmar Arch is that part 
of the ulna artery lying in the palm of the hand, and anastomosing with 
the superficialis volse from the radial, and a branch from the radialis indicis, at 
the root of the thumb. It gives off 4 branches, the digital, to the sides of the 
fingers, except the inside of the index finger, which is supplied by the radialis 
indicis. The Deep Palmar Arch is formed by the palmar portion of the radial 
artery anastomosing with the deep or communicating branch of the ulna. It 
gives off the radkdis indicis, palmar interosseae, perforating and recurrent 
branches. ^t^< :^^ ^^^j^ 

Describe the Thoracic Aorta. It begins on the left of the spine, at the 
lower border of theikfl dorsal vertebra, and ends at the aortic opening in the 
diaphragm directly in front of the last dorsal vertebra. ' Its branches are as 
follows : — 

Pericardiac Branches, irregular in number and origin. 

Bronchial, also vary in number and origin ; generally one on the right side 

and two on the left. They nourish the lungs. 
(Esophageal, 4 or 5, anastomose on the oesophagus with branches of the in- 
ferior thyroid, phrenic, and gastric. 
Posterior Mediastinal, numerous small vessels. 

Intercostals, usually 10 on each side, each dividing into an anterior and a 
posterior branch. The anterior divides again into two along the adjacent 
borders of the ribs, supplying the intercostal muscles and anastomosing with 
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branches of the internal mammar; and axillaiy. The pmttrier divides 

into a spinal branch going to 

the verlebrse and the spinal ^"'- **■ 

cord, and a muscular to the 

muscles of the back. 

Describe the Abdotninal 
Aorta. It begins where the 

the 4[h lumbar vertebra in (he 
common iliacs. Its branches are 

OxLiAC Axis,' arises oppo- 
site the margin of the dia- 
phragm, runs forwards for 
half an inch and divides 
into Che Gastric, Hepatic, 

slonally giving off one of 
the phrenics. 
GastrUf supplies the stomach 
along its leaser curvature, 
anastomosing with (he aortic, 
(esophageal, splenic, and he- 
patic branches. 
Hepatic,^ divides in the trans- 
verse fissure of the liver into 
the right and left branches, 
to the lobes of that oi^n ; 
also the— 
Pyloric. 
Cystic. 

Splenic} the largest branch of the cocliac axis, passes by a very tortuous 
course to the spleen, giving off the following : — 
FancreaticDe Parvse. Gastric (vasa brevia). 

Pancreatica Magna. Gastro-epipluica Sinistra. 

Phrenic} one on each side, but usually only one arises from the aorta, (he 
oilier springing from either the ccellac axis or the renal artery. They go 
to the under surface of the diaphragm. 
Si^erier MaenterU,* supplies the small intestine, oecum, ascending and 
10 
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transverse colon. Arising about one -fourth inch below the coeliac axis, 

it arches forwards, downwards, and to the left, giving off — 
Inferior Pancreatico-duodenal. Ileo-colic. 

Vasa Intestini Tenuis. Colica Dextra and Media. 

Inferior Mesenteric^^ supplies the descending colon, sigmoid flexure, and 

most of the rectum, giving off the following branches : — 

Colica Sinistra. Sigmoid. Superior Hemorrhoidal. 

Supra-renal^ arise one on each side, opposite the origin of the superior 

mesenteric, passing to the supra-renal capsules. 
Renal^ one from each side, just below the preceding, pass to the kidney, at 

the hilum having the middle place between the ureter behind and the 

renal vein in front. U. A. V. (you 'ave !) 
Spermatic}^ one on each side, in the male through the inguinal canal to 

the testes ; in the female to the ovaries, uterus, and the skin of the labia 

and groins. 
Lumbar^ usually 4 on each side, analogous to the intercostals. They each 

divide into two branches, the — 

Dorsal, giving off a spinal branch. Abdominal. 

Middle Sacral}'^ arises just at the bifurcation of the aorta ; it descends along 

the sacrum and coccyx, giving off numerous branches. 

Describe the Commcm Iliac Arteries. They extend from the bifurcation 
of the aorta at the 4th lumbar vertebra to near the lumbo-sacral articulation, 
where they each divide into the external** and internal iliac.^* They are 
about 2 inches in length, the right being a little longer than the left one, and 
each is crossed by the ureter, just before its bifurcation. 

Describe the Internal Iliac.*^ It is about i^ inches long, and extends 
from the lumbo-sacral articulation to the great sacro-sciatic notch, where it 
divides into an anterior and a posterior trunk. From the anterior trunk are 
given off from above downwards, the — 

Superior Vesical, the remaining pervious part of the foetal hypogastric artery. 
It sends branches to the vas deferens and the ureter ; and one, the Middle 
Vesical, to the base of the bladder. 
Obturator, through the canal in the obturator foramen to the thigh, where it 
divides into an internal and external branch. Within the pelvis it gives 
off an iliac, vesical, and a pubic branch. In one out of 3^^ cases this 
artery arises from the epigastric. 
. Inferior Vesical, to the bladder, prostate gland, and vesiculae seminales. In 
the female this artery is called the Vaginal, 
Middle Hemorrhoidal, to the rectum. 
Uterine, in the female, anastomosing with the ovarian. 
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Internal Pudic, the smaller of the terminal branches of the anterior trunk, 
supplies the external generative organs. Its branches in the pelvis are 
numerous and small, in the perineum they are — 
Inferior Hemorrhoidal. Artery of the Bulb. 

Superficial Perineal. Artery of the Corpus Cavemosum. 

Transverse Perineal. Dorsal Artery of the Penis. 

Sciatic^ the other terminal branch, supplies the muscles on the back of the 
pelvis. Its branches are as follows : — 

Muscular Branches. Coccygeal. Muscular, external 

Hemorrhoidal Branches. Inferior Gluteal. to the pelvis. 

Vesical Branches. Comes Nervi Ischiadic!. Articular Branches. 

The Posterior Trunk gives off the following : — 
Hio-lumbar, dividing into lumbar and iliac branches. 
Lateral Sacral^ superior and inferior on each side. 

Gluteal^ the continuation of the posterior trunk, divides into a superficial and 
a deep branch, to the glutei muscles, the skin over the sacrum, and the 
hip-joint. Before dividing it gives a nutrient branch to the ilium, and 
some muscular branches. 

Describe the External Iliac. It extends to beneath the centre of Poupart's 
ligament, where it enters the thigh and becomes the Femoral Artery, lying be- 
tween the femoral vein on the inside and the anterior crural nerve on the out- 
side — ^V.A.N. Its branches are, small muscular and glandular, and — 

Epigastric, which usually arises a few lines above Poupart's ligament, passes 
between the peritoneum and the transversalis fascia, to the sheath of the 
rectus which it perforates, and ascends behind that muscle, to anastomose 
by numerous branches with the terminal branches of the internal mam- 
mary and inferior intercostal. It gives off — 

Cremasteric. Pubic. Muscular Branches. 

Circumflex Iliac, arises opposite to the epigastric, passes along the crest of 
the ilium to anastomose with the ilio-lumbar, gluteal, lumbar, and epigas- 
tric arteries. 

Describe tbe Fenxnal Artery. It extends from Poupart's ligament to the 
opening in the adductor magnus, where it becomes the popliteal artery. Its 
course corresponds to a line drawn from a point midway between the anterior 
superior spine of the ilium and the symphysis pubis, to the inner side of the 
inner condyle of the femur. It lies in a strong fibrous sheath with the femoral 
vein, but divided from the latter by a fibrous partition. It bisects Scarpa's 
triangle in the upper part of its course, where it is superficial, and rests on the 
inner margin of the psoas, which separates it from the capsule of the hip-joint 
Its branches are as follows : — 



Si^t^tial Epigoitric,' 
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:o the mperacial fascia of the abdomen./^ ^ 

Saferficial Circumflex Iliar,J to the skin 

over ihe ili^ cresL- ^y 

^^cSl Eilernal ^&^d to^integli- 

merit of the lower abdomen, penU, and 



ProfuTtda Ftmoraf arises posteriorly about 
1 or 2 ioches below Poupart's liga- 
ment, ajid descends to the loner third of 
the back of the ihigh, giving off the fol- 
lowing branches : — 

Ext. Circumflex.*" Int. Circumflex.J^ 
3 Perforating.* 
Muscular Brattchet, >• to the saitorius and 



Magna, arises from the femo- 
ral in Hunter's canal, and divides into a 
superficial and deep branch, the latter 
anastomosing around the knee-joint with 
the superior e>Llemal and internal articu- 
lar arteries, and the recurrent tibial. 

Describe the Popliteal Aitdy. It extendi 

from the opening in the adductor magnus to Ihe 

lower border of the popliteua muscle, where, 

having passed behind the knee-joini, it divides into the anterior and posterior 

tibial arteries. Its branches are as follows : — 

Superior Muscular Branches. Superior Infernal Articular J 

Inferior Muscular, or Sural. Atygos Articular. 

C-uianemis Branches. Inferior External Articular. 

Superior External Articular. Inferior Internal Articular. 

These are distributed around the knee-jcunl in a free anastomosis. 
The aiygos branch perforates the posterior ligament of the joint to reach the 
internal ligaments and the synovial membrane. 

DeBOJbe tbe Anterior Titrial Artery. It extends Irom the bifurca.tion 
of the popliteal to the front of the ankle-joint, where it becomes the Dorjalii 
Ptdb. It passes between the two heads of the tibialis posticus, over ihe upper 
edge of the interosseus membrane and along its anterior surface, resting on 
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the tibia for its lower one-third. It is accompanied by the anterior tibial nerve 
close to it externally, and is crossed below by the tendon of the extensor pro- 
prins poUicis. Its branches are — 

Recurrent Tibial, Muscular, External and Internal Malleolar. 

Describe the Dorsalis Pedis Artery. It is the continuation of the ante- 
riortibial, extending from the front of the ankle-joint to the 1st interosseous 
space, where it terminates in the Dorsalis Hallucis and the Communicating, 
The anterior tibial nerve lies close to its outer side. Its branches are as 
follows : — 

Tarsea^ passing outwards along the tarsus. 

Metatarsea^ giving off 3 interossese, and they 7 digital. 

Dorsalis Hallucis^ to the great toe and the inner side of the second toe by 

its 3 digital branches. 
Communicating, which dips down into the sole of the foot in the ist inter- 
osseous space of the metatarsus, to inosculate with the external plantar; 
and gives off 2 digital branches to the plantar surface of the great and 
second toes. 

Describe the Posterior Tibial Artery. It is a large vessel, extending 
from the bifrircation of the popliteal along the back of the tibia to the fossa 
below the inner malleolus, where it divides into the Internal and External 
Plantar. The posterior tibial nerve crosses it a short way below its origin and 
then lies close to its outer side for the rest of its course. Its branches are as 
follows : — 

Peroneal, along the fibular side, giving off the ante^or peroneal, muscular 
branches, 1 Hi Iiiiiil UllHiji iil Ihii liliiil 1 rA — ^^-' > . '=^"^*- 

Nutrient of the Tibiae the largest nutrient artervof bone. 

Muscular Branches, to the posterior muscles of the leg. 

Communicating, a branch to the peroneal artery. 

Internal Calcanean Branches, to the heel and sole of the foot. 

Describe the Internal Plantar. This artery is the smallest of the termi- 
nating branches of the posterior tibial, and passes along the inner side of the 
foot and great toe. 

Describe the External Plantar Artery. It sweeps across the plantar 
aspect of the foot in a curve, the convexity of which is directed outwards and 
forwards; and at the interval between the bases of the ist and 2d metatarsal 
bones it inosculates with the communicating branch from the dorsalis pedis, 
forming the Plantar Arch^ or the Stirrup Anastomosis. It gives off numerous 
muscular branches, and the — 

Posterior Perforating, 3 small branches passing through the 3 outer interos- 
seous spaces. 

10* H 
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Digital, 4 branches supplying the sides of the 3 outer toes and the outer 
side of the 2d toe ; its inner side, together with the great toe, being sup- 
plied by the Digital Branches of the Dorsalis Pedis Communicating, 

Describe the Pulmonary Artery. It alone of the arteries carries venous 
blood, which it conveys from the right side of the heart to the lungs. It is 
only about 2 inches long, and nearly all within the pericardium ; arising from 
the right ventricle in front of the ascending aorta, passing upwards and back- 
wards to the under surface of the arch of the aorta, where it bifurcates, and is 
connected to the aorta by a fibrous cord, the remains of the ductus arteriosus 
of the foetus. Its terminal branches are the — 

Right and Left Pulmonary Arteries , the latter being the shorter of the two ; 
pass horizontally outwards to the roots of their respective lungs, where each 
divides into two branches, which again and again subdivide to ramify through- 
out the lung tissue and end in the capillaries of those organs. 

ARTERIAL ANASTOMOSES. 

Describe tbe Anastomosis around the Shoulder-joint. It is formed by 
the following 8 arteries, viz. — • 

Posterior Scapular^ br. of transv. colli. Suprascapular , br. of thyroid axis. 
Subscapular, br. of axillary. Ant. Circumflex, br. of axillary. 

Dorsalis Scapula, br. of subscapular. Post, Circumflex, br. of axillary. 

Infraspinous, br. of dorsalis scapulae. Acromial, br. of acromio-thoracic. 

What Arteries Anastomose around the Elbow-joint? The — 
Superior Profunda, br. of brachial. Radial Recurrent, br. of radial. 
Inferior Profunda, br. of brachial. Recurrent Interosseous, br. of posterior 
Anastomotica Magna, br. of brachial. interosseous. 

Posterior Articular, br. of superior Anterior Ulnar Recurrent, br. of ulnar, 
profunda. Posterior Ulnar Recurrent, br. of ulnar. 

What Arteries Anastomose around the Hip-joint ? They are the 
Gluteal, Rio-lumbar, and Circumflex Iliac, with the External Circumflex, 
Obturator and Sciatic, with the Interned Circumflex. 
Comes Nervi Ischiadici, with the Perforating branches of the Profunda. 

Name the Arteries Anastomosing around the Knee-joint. The — 
Descending, br. of ext. circumflex. Sup, Int. Articular, br. of popliteal. 

Anastomotica Magna, br. of femoral. Inf. Ext, Articular, br. of popliteal. 
Inferior Perforating, br. of profunda. Inf. Int, Articular, br. of popliteal. 
Superior Ext, Articular, hr, of popliteal. Recurrent Tibial, br. of anterior tibial. 

How is the Collateral Circulation established after Ligature of the 
Carotid or Subclavian ? By the following anastomoses, viz. — 

Superior Thyroid, br. of external carotid, with the Inferior Thyroid., br. of 
the thyroid axis, from the subclavian. 
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Arteria Pnmcifs Cerrkis^ br. of occipitaL from the extenial carotid, with 
the Verte^ral^ br. of subclavian, and the Pnyamda Cerxi^is, br. of the 
superior intercostal, from the subclavian. 

What Is tiK Longest An ss ifwnosi s m tis Body? That between the 
subclavian and the external iliac by the anastomosis of the SupmW //^-uf/rtV, 
br. of the internal mammary, with the Def^ £^astn\\ br. of the external 
iliac 

[The circle of Willis has been described on page io6 ; the palmar and plantar 
arches on pages io8 and 113 respectively; and the anastomosis on the mem- 
brana tympani on page 105.] J* ^, 

_ THE VEINS. 

What are the Veiiis ? Vessels carrying blood towards the heart. Their 
walls are composed of 3 coats, an internsd, serous ; a middle. musculS' : and 
an external^ fibcdi^s. They all carry carbonized or venous blood, exce}^ the 
pulmonary veins, which bring oxygenated blood to the left side of tlie Iieart. 
The deep veins accompany the arteries, generally in the same sheath, and are 
giyen the same names. The secondary arteries, as the radial, uhiar, brachial, 
etc, have each two veins, called Vhut Comites. The superficial veins are 
usually unaccompanied by arteries, and He, as a rule, l>ctwecn the layers of 
the superficial fascia, terminating in the deep veins. Many veins arc so ii reg- 
ular in their orig^in that they cannot be accurately described ; they all anasto> 
mose with each other much more freely than do the arteries. 

What are Sinuses? They are venous channels, differing from veins in 
structure, but answering the same purpose. Those of the cranium are fonneil 
by the se{>aration of the layers of the dura mater. 

How are tbe Veins divided ? Into the Pulmonary ^ Sysf^mic, and Portal 
Systems; the latter being an appendage of the systemic, its capillaries rami- 
fying in the liver. 

What Veins have no Valves? The venie cava?, hepatic, portal, ronal. 
uterine, ovarian, cerebral, spinal, pulmonary, umbilical, and the very iiuiaU 
veins. 

Name the principal Veins of the Head and Neck. They arc the — 
(i.) Exterior veins. (2.) Veins of the diplo€ and cranium. 

Faciai, Veins of the Diploe. Trans7vrs^ Sin its. 

Temporal, Cerebral and Cerebellar. Cavernous Sinus. 

Internal Maxillary, Superior Longitudinal Sinus. Occipital Sinus. 

Temporxhmaonllary. Inferior Longitudinal Sinus. Superior Petrosal Sinus, 

Posterior Auricular, Straight Sinus, Inferior Petrosal Sinus. 

Occipital, Circular Sinus, Lateral Sinus, 
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(3.) Veins of the neck draining the above-named. 

External Jtigular^ terminating in the subclavian vein.* 

Posterior External yugular^ opens into the external jugular. 

Atiierior Jugular^ enters the subclavian vein near the external jugular. 

Internal Jugular^ formed by the junction of the two last-named sinuses at the 
jugular foramen, and uniting with the subclavian vein to form the innomi- 
nate, at the root of the neck. In its course it receives 'the facial, lingual, 
pharyngeal, superior and middle thyroid veins, and the occipital. 

Vertebral, descends the foramina in the transverse processes of the cervical 
vertebrae, and empties into the innominate vein. 

Name the Veins of the Upper Extremity. They are in two sets, super- 
ficial and deep. The deep follow the arteries, generally as venae comites, 
beginning in the hand as Digital, Interosseous, and Palmar veins, they unite 
in the Deep Radial and Ulnar which unite to form the Vems Comites of the 
brachial artery at the bend of the elbow. The superficial veins lie in the 
superficial fascia ; they are as follows : — 

-^«^*«^ \ Median Cephalic, Cephalic.^ a^„, ,„^ 

Median { T VEm 

Anterior and PosteHor Ulnar ) Median Basilic. Basilic. ) 

Name the principal Veins of the Thorax. They are as follows, viz. — 

Internal Mammary. Bronchial. • Right Azygos [major'). 

Inferior Thyroid. Mediastinal. Left Lower Azygos (minor). 

Intercostal. Pericardiac. Left Upper Azygos (minimus). 

What are the Azygos Veins ? They supply the place of the venge cavge in 
the region where these trunks are deficient, being connected with the heart. 
The Right Azygos'^'' begins by a branch from the right lumbar veins usually, 
passes through the aortic opening in the diaphragm, and ends in the superior 
vena cava, having drained 9 or 10 right lower intercostals, the vena azygos 
minor, the right bronchial, oesophageal, mediastinal, and vertebral veins. The 
Left Lower Azygos'^ begins by a branch from the left lumbar or renal, passes 
the left cms of the diaphragm, crosses the vertebral column and ends in the 
right azygos, having drained 4 or 5 lower intercostals. The Left Upper Azygos 
drains 2 or 3 left intercostals and empties into either of the other two. It is 
often wanting, its place being filled by the left superior intercostal vein.^ 

Name the Spinal Veins. They may be arranged into 4 sets, as follows, 
viz. — 

Medulli'Spinal, the veins of the spinal cord, which lie in plexus form between 
the pia mater and arachnoid. They unite into 2 or 3 small trunks near 
the base of the skull, which terminate in the inferior cerebellar veins or 
in the petrosal sinuses. 
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Fig. 6o. 



Verus Basis Vertebraruniy empty into the anterior longitudinal. 
LongUtidinaly in two plexuses, anterior and posterior, running the whole 

length of the spinal canal. The posterior join the dorsi-spinal veins, the 

anterior empty into the vertebral, intercostal, lumbar, and sacral veins in 

their various regions. 
Dorsi'Spinalf form a plexus around the 

spines, processes, and laminse of all the 

vertebrae. They empty into the vertebral, 

intercostal, lumbar, and sacral veins in 

their respective regions. 

Describe tbe Subclavian Vein. It is the 
continuation of the axillary, extending from 
the outer margin of the ist rib to the sterno- 
clavicular articulation, where it unites with the 
internal jugular to form the innominate vein. 
At the angle of junction enters the thoracic 
duct on the left side of the body and the right 
lymphatic duct on the right side. In its course 
it receives the external and anterior jugular 
veins and a branch from the cephalic. 

Describe the Venae Innominatae. The 
two innominate veins are each formed by the 
union of the subclavian and internal jugular, 
and unite below the ist costal cartilage to 
form the superior vena cava. The Right In- 
nominate is about I ^ inch long, and receives, 
besides its constituent branches, the right in- 
ternal mammary, right inferior thyroid, and 
right superior intercostal veins. The Left In- 
nominate is about 3 inches long, and in its 
course it receives the vertebral, inferior thy- 
roid, internal mammary, and superior inter- 
costal veins of the left side. 

Describe the Superior Vena Cava.^ It is 
a short trunk about 2^ or 3 inches in length, formed by the union of the venae 
innominatae, and receives all the blood from the upper half of the body, termi- 
nating in the right auricle of the heart. It is half covered by the pericardium, 
and receives the vena azygos major and small pericardiac and mediastinal veins. 

Name tbe Principal Veins of the Lov^rer Extremity. They are in two 
sets, superficial and deep. The deep are the Vence Comites of the anterior and 
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px)sterior tibial and peroneal arteries, which collect the blood from the deep 
parts of the foot and leg, and unite in the — 

Popliteal^ which becomes the Femoral, and it the External Iliac in the same 
manner as the respectively-named arteries. 
The superficial veins of the lower extremity are the — 

Internal or Long Saphenous , on the inside of the leg and thigh, enters the 
femoral at the saphenous opening i^ inch below Poupart's ligament. In 
its course it recejves the following : — 

Cutaneous Branches. Superficial Circumflex Iliac. 

Superficial Epigastric. Pudic. Communicating Branches. 

External or Short Saphenotis, formed by branches from the dorsum and outer 
side of the foot, it ascends behind the outer malleolus, up the middle of 
the back of the leg, and empties into the popliteal vein. 

Describe fhe Internal Iliac Vein.*o jt is formed by the venae comites of the 
branches of the internal iliac artery, except the umbilical. It terminates with 
the external iliac, at the sacro-iliac articulation, to form the common iliac vein. 
It receives the following veins : — 

Gluteal, Internal Pudic, Hemorrhoidal and Vesico- Uterine and Vagi- 
Sciatic, Obturator, prostatic^ in the male. . nal Plexuses, in 

the female. 

Describe the Common Iliac Veins.^^ They are each formed by the union 
of the two iliac veins as above described, and unite between the 4th and 5th 
lumbar vertebrae to form the inferior vena cava, the right common iliac being 
the shortest of the two. Each receives the Ilio-lumbar, sometimes the Lateral 
Sacral, and the left one in addition the Middle Sacral Vein, which sometimes 
ends in the vena cava. 

Describe tbe Inferior Vena Cava.^ It extends from the junction of the two 
common iliac veins, passing along the front of the spine, through the tendinous 
centre of the diaphragm, to its termination in the right auricle of the heart. 
It receives the following veins : — 

Lumbary^ Renal}^ Phrenic, 

Right Spermatic?^ Supra-renal. Hepatic}^ 

Describe the Portal Sjrstem. The portal system is formed by the Superior 
and Inferior Mesenteric, Splenic, and Gastric Veins, which collect the blood 
from the digestive viscera, and by their union behind the head of the pan- 
creas form the Portal Vein, which enters the transverse fissure of the liver, 
where it divides into 2 branches, and these again subdivide, ramifying through- 
out that organ, therein receiving blood also from the branches of the hepatic 
artery. Its contents enter the inferior vena cava by the hepatic vein. The 
portal vein is about 4 inches long, receives the Gastric and Cystic Veins, and is 
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formed by the union of the superior mesenteric and splenic veins, the inferior 
mesenteric joining the splenic, which also receives one of the gastric, the other 
emptying into the portal. 

Name fhe Cardiac Veins. They return the blood from the tissue of the 
heart into the right auricle. They are the — 

Great Cardiac Vein. Anterior Cardiac Veins, 

Posterior Cardiac Vein. Vena Thebesii. 

Coronary Sinust is a dilatation of the great cardiac vein, receiving the pos- 
terior cardiac and an oblique vein from the left auricle. 

Describe tbe Pulmonary Veins. They alone of the veins carry arterial 
blood, beginning in the capillaries of the lungs, forming a single trunk for 
each lobule, which, uniting into a single trunk for each lobe, form two main 
trunks from each lung which open separately into the left auricle. Sometimes 
the 3 lobe-trunks of the right lung remain separate to their termination in the 
auricle, and not unfrequently a common opening serves for the 2 left pulmo- 
nary veins. 

THE ABSORBENTS. 

What are the Lymphatics ? They are very delicate, transparent vessels, 
formed of three coats like arteries and veins, found in nearly every part of the 
body, except the brain, spinal cord, eyeball, cartilage, tendons, membranes of 
the ovum, placenta, umbilical cord, nails, cuticle, hair, and bone. They are 
nourished by nutrient vessels, and have valves, but no nerves, so far as known. 
They convey lymph to the blood. 

What are the Lacteals ? They are the lymphatics of the small intestine, 
conveying the chyle therefrom into the blood. 

What are the L3rmphatic Glands? Small solid bodies placed in the 
course of the absorbent vessels, and found chiefly in the mesentery, along the 
great blood-vessels, in the mediastina, axilla, neck, front of the elbow, groin, 
and popliteal space. The lymphatics and lacteals before entering these glands 
break up into smaller branches, the afferent vessels, which form a plexus in 
the gland, and pass out as efferent vessels to unite again in one trunk. They 
also contain spheroidal bodies about -57^ ^^^^ ^" diameter. These glands 
are named after the regions in which they are situated, as the axillary, inguinal, 
mesenteric, etc. 

Describe the Thoracic Duct. It is the main channel for the lymph and 
chyle from the whole body except the right arm and lung, right side of the 
head, heart, neck, and thorax, and the convex surface of the liver. It begins 
in the ReceptactUum Chyli, in front of the 2d lumbar vertebra, passes through 
the aortic opening in the diaphragm, and at the upper border of the 7th cer- 
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vical vertebra it curves forwards, outwards, and downwards, terminating in the 
left subclavian vein at its junction with the internal jugular. 

Describe tbe Right Lymphatic Duct. It is about an inch long, termi- 
nating in the right subclavian vein at its union with the internal jugular, and 
draining the lymphatics of those parts which are not connected with the tho- 
racic duct. 

THE NERVOUS SYSTEM. 

How is the Nervous System divided? Into the Cerebrospinal, or 
nervous system of animal life; and the Sympathetic, or nervous system of 
organic life. 

What is the Structure of the Nervous tissue? It is formed of two 
substances essentially different from each other, the White or fibrous, and the 
Gray or vesicular matter. Chemically these contain phosphorized fat, albumen, 
and water. A third form, the GelatinouSy is yet a subject of disagreement 
among authorities. 

Describe the White Nerve-matter. It is composed of a number of tubes, 
each consisting of a central Axis- cylinder, surrounded by the White Substance 
of Schwann, and this again enclosed in the tubular membrane, or Nerve-sheath. 
The whole arrangement is precisely analogous to that of a submarine telegraphic 
cable. A bundle of such tubes is invested by a covering, the Neurilemma, or 
perineurium, and is called a Nerve, and is nourished by a minute capillary 
system of blood-vessels. 

How do Nerves terminate ? Sensory nerves end peripherally as plexuses 
in their end-organs in the tissues. Motor nerves end peripherally in muscles 
as plexuses, or plates. Their central termination is not yet understood. 

Of what does the Cerebro-spinal system consist? Of the brain, the 
spinal cord, the ganglia, and the cranial and spinal nerves. 

THE BRAIN. 

What are the Membranes of the Brain ? The dura mater, the arach- 
noid, and the pia mater. 

Describe the Dura Mater. It is a dense fibrous membrane lining the 
/ interior of the skull, and forming the internal periosteum of the cranial bones.. 
It is continuous with the dura mater of the spinal cord, and is attached to 
many parts of the base of the skull. It presents the following for exami- 
nation : — 

Falx Cerebri, an arched process sent into the longitudinal fissure of the brain, 
contains in its upper and lower margins the superior and inferior longi- 
tudinal sinuses. 



-^ 



/ 






THE BRAIN. 121 

Tentorium Cerebelli, a lamina of dura mater supporting the posterior lobes of 
the brain, and covering the upper surface of the cerebellum. It incloses 
the lateral and superior petrosal sinuses. 
Falx Cerebelli^ projects between the lateral lobes of the cerebellum, from the 

tentorium to the foramen magnum. 
Pacchionian Bodies^ clusters of white granulations situated on the outer 
and inner surfaces of the dura mater, in the superior longitudinal sinus, 
and on the pia mater, found only after the 7th year, and of unknown 
function. ^/. /.: ..<- . . .^ ^ ^.,^ .^ - - ^ 

Describe tbe Arachnoid. It is the serous sac which forms the middle 
membrane, having a visceral and a parietal layer, the latter being reflected 
over the interior surface of the dura mater. The Anterior Sub-arachnoid Space / 
is the interval between it and the pia mater of the brain at the base, where it 
is extended across between the two middle lobes. 734^ Posterior Sub-arachnoid 
Space is a similar interval between the hemispheres of the brain and the me- 
dulla oblongata. These spaces communicate together across the crura cere- 
bri ; and also with the general ventricular cavity, by an opening in the lower 
boundary of the 4th ventricle ; and contain the cerebro-spinal fluid which forms 
a water-bed for the nervous centres. The sac of the arachnoid also contains a 
serous fluid in small quantity. 

What is tbe Pia Mater ? It is the vascular membrane, being supplied by 
the branches of the internal carotid and vertebral arteries. It covers the sur- 
face of the brain, dipping down into all the sulci, and forms the velum inter- 
positum and choroid plexus of the 4th ventricle ; and contains lymphatics and 
nerves. 

How is the Brain divided ? Into the cerebrum, cerebellum, pons Vaxx>lii, 
and medulla oblongata. Its average weight in the male adult is 49^ oz., in 
the female 44 oz., of which the cerebrum is about seven-eighths. The ex- 
treme weights in 278 male cases wer<^ 65 oz. and 34 oz., — in 191 female cases, 

56 oz. and 31 oz. . ■ ^ ^ ; t^^y'-u^- 

Describe the principal Lobes and Fissures of tbe Cerebrom. Each lateral 
half of the cerebrum, or hemisphere, has the following 5 lobes and 8 fissures, 
besides many of less importance. 

Frontal Lobe, bounded internally by the longitudinal fissure, below by the 

fissure of Sylvius, and posteriorly by the fissure of Rolando. 
Parietal Lobe f extending down to the fissure of Sylvius, and antero- poste- 
riorly from the fissure of Rolando to the parieto-occipital. 
Occipital Lobe, behind the parieto-occipital fissure. 

Temporo^henoidal Lobe, lying in the middle fossa of the skull, and bounded 
in front by the fissure of Sylvius, 
11 
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xf Central Lobe^ or Island of ReU^ lies in the fissure of Sylvius, covered by the 

frontal and temporo-sphenoidal lobes. 
Longitudinal Fissure^ separating the two hemispheres. 
^ Fissure of Sylvius^ at the base of the brain, extending outwards on each 

side, and dividing into 2 branches, an ascending and a horizontal one. 

It lodges the middle cerebral artery. 
Fissure of Rolando^ on the superior surface, extending from the longitudi- 
nal fissure about its centre, downwards and forwards towards the fissure 

of Sylvius, separating the frontal and parietal lobes. 
Parieto-occipital Fissure^ extends firom the longitudinal fissure outwards for 

about an inch between the parietal and occipital lobes. It is better 

marked in a longitudinal section of the brain. 
Calloso-marginal Fissure ^ above the gyrus fomicatus on the inner surface of 

the hemisphere. 
Transverse Fissure, between the middle lobe and the crus cerebri, at the 

base of the brain. It admits the pia mater to the lateral ventricle. 
Calcarine Fissure, also seen on the inner surface, extending from the lower 

end of the parieto-occipital fissure outwards to the posterior border of the 

occipital lobe. 
First Temporo-sphenoidal Fissure, below the fissure of Sylvius, on the lateral 

surface of the brain. 

Name the principal Convolutions of tbe Cerebrum. The superior 
and inner surfaces of each hemisphere are formed of convolutions (^n) with 
intervening furrows {sulci) of various depths, both gyri and sulci being formed 
of gray matter thus arranged to enable it ta present a great extent of surface. 
The convolutions are not uniform in all brains as to arrangement, nor are they 
symmetrical in the two hemispheres. The most constant are the following : — 
Gyrus Fomicatus, the convolution over the corpus callosum, seen on the 

inner surface, arching from before backwards. 
Convolution of the Longitudinal Fissure, along the edge of that fissure on 
the superior surface, curving over the front and back of each hemisphere, 
to the base of the brain. 
Ascending Frontal, lies in front of the fissure of Rolando. 
Ascending Parietal, lies behind the fissure of Rolando. 
Angular Gyrus, or Pli Courbe, around the posterior end of the first temporo- 
sphenoidal fissure. 
Many other convolutions are named by writers on the localization of cere- 
bral functions, such as the temporo-sphenoidal, occipital, supra-marginal con- 
volutions, etc. Their names will be found sufficiently explanatory of their 
several locations. The Cuneus, Precuneus, and Paracentral Lobule are names 



'/ 



THE BRAIN. 123 

given to the regions between the calcarine, parieto-occipital, and calloso-maiginal 
fissures, the last-named locality lying in front of the last-named fissure. 

Name the Points in view on tbe Inferior SurfEice of the Brain. From 
before backwards, excluding the cranial nerves, are the following : — 

Longitudinal Fissure^ its anterior portion. 

Corpus Callosum, the great transverse commissure of the brain. 

Lamina Cinerea, a thin, gray layer, beneath the optic tracts. 

Fissure of Sylvius,, between the anterior and temporo-sphenoidal lobes. 

Anterior Perforated Space, for vessels to the corpora striata. 

Optic Commissure, formed by the junction of the optic tracts. 

Tuber Cinereum, a g^ay lamina behind the optic commissure, forming part 
of the floor of the 3d ventricle. 

Infundibulum, a hollow process, connecting the pituitary cavity with the 3d 
ventricle in the foetus. 

Pituitary Body, a vascular bi-lobed body, of glandular structure, projects 
from the infundibulum into the sella turcica of the sphenoid. 

Corpora Albicantia, two round, white eminences, united together ; they are 
the anterior crura of the fornix folded on themselves. 

Posterior Perforated Space {Pons Tarini), for vessels to the optic thalami. 

Crura Cerebri, or cerebral peduncles, connect the cerebrum with the cere- 
bellum, spinal cord, and medulla oblongata ; containing the fibres passing 
to the basal ganglia. They, with the optic tracts, form the boundaries of 
the Inter-peduncular Space. 

Pons Varolii, to be described separately. [See pj^e 127.] 

What Ganglia are comprised in tbe Brain ? Besides the gray matter of 
the cerebral hemispheres, of the cerebellum, and of the medulla oblongata, 
there are the following at the base of the brain : — 

Olfactory Bulbs. Optic Thalami. Tuber Annulare. 

Corpora Striata. Tubercula Quadrigemina. 

Describe the Basal Ganglia. They are as follows, viz. — 
Olfactory Bulbs are the ganglia of the sense of smell, lie one on each side of 
the median line, upon the cribriform plate of the ethmoid, and are connected 
with the hemispheres by the Olfactory Tracts, 
Corpora Striata, the motor ganglia, are situated in the floor of the lateral 
ventricles, and therefore within the hemispheres. Each corpus striatum 
has a — 

Caudate Nucleus, — the intraventricular part. 
Lenticular Nucleus, — the extravpntricular part. 
Internal Capsule, — divides these two parts. 
Optic Thalami, the sensory ganglia, are in the floor of the lateral ventricles, 
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behind the corpora striata. Each thalamus opticus is divided into an anterior 
tubercle seen in the lateral ventricle, and a posterior tubercle beneath the 
fornix. 

Corpora Quadrigemina, or Optic Lobes (2 nates and 2 testes), lie beneath the 
posterior lobes, near the union of the cerebrum and cerebellum. They form 
two single ganglia for vision. [Described under Meso-cephalon.] 

Tuber Annulare^ a ganglion in the substance of the pons Varolii, the seat of 
indistinct sensation probably. 

Name the Commissures of the Brain. These connecting bands number 19 
in all, of which lo are longitudinal, and 9 transverse in direction, viz. — 

Longitudinal Commissures. Transverse Commissures, 

Olfactory Tracts. - Anterior Commissure of 3d ventricle. 

Taenia Semicircularis. Middle Commissure of 3d ventricle. 

Crura Cerebri. Posterior Commissure of 3d ventricle. 

Processes e Cerebello ad Testes. Corpus Callosum.. 

Peduncles of the Pineal Gland. Optic Commissure. 

Fornix. Pons Varolii. 

Infundibulum. Fornix, is a transverse commissure as 

Lamina. Cinerea. well as a longitudinal one. 

Gyrus Fomicatus. Posterior Medullary Velum. 

Fasciculus Unciformis. Valve of Vieussens. 

What are the Ventricles of tbe Brain ? They are 5 cavities, each of which 
is situated as follows : — \£' 

Two Lateral Ventricles^ within the substance of the hemispheres. 

Third Ventricle, between the optic thalami, on the base of the brain. 

Fourth Ventricle^ between the cerebellum and the medulla oblongata. 

Fifth Ventricle y between the two lateral, in the septum lucidum. 

Ventricle of the Corpus Callosum, so called, is merely the space between the 
upper surface of that commissure and the margins of the hemispheres 
above (labia cerebri). 

The Foramina of Monroe connect the two lateral ventricles with the 3d ; the 
Iter e Tertio ad Quartam Ventriculum, or aqueduct of Sylvius, connects the 
3d with the 4th. 

Describe and bound the Lateral Ventricles. They each have 3 Comua, the 
anterior, middle, and posterior, and are bounded as follows: — 
Roof — ^the corpus callosum. 
Floor, — the corpus striatum, taenia semicircularis or homy band of Tarinus, 

optic thalamus, choroid plexus, corpus fimbriatum, and the fornix. 
Internally, — the septum lucidum. 
Externally, behind and in front, — the brain substance. 
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What are tbe parts above-named? Some, as the coq)as striatum, optic 
thalamus, etc., have been described already; the others are — 

Corpus Callosum, the great transverse commissure, arching backwards to 
become continuous with the fornix, reflected below, forming the Peduncles 
at the entrance of the fissure of Sylvius; and marked above by a depres- 
sion, the Raphiy and longitudinal elevations, the Strice LongUudinales or 
Nerves of Lancisi. 

Tcenia Semidrcularis, consists of commissural fibres between the corpus 
striatum and the optic thalamus. 

Choroid Plexus of Veins, is the margin of a fold of pia mater which enters at 
the transverse fissure, passes up the descending comu, passes through the 
foramen of Monroe, and as the Velum Interposiiutn spreads out over tbe 
roof of the 3d ventricle. 

Corpus Fimbriatum, or Tania Hippocampi, is a white band, the edge of the 
posterior pillar of the fornix. 

Fornix, is a commissure situated beneath the corpus callosum, but continuous 
with it posteriorly, the Septum Lucidum separatihg them in front. It is of 
triangular form with the apex in front. Its Anterior Crura curve down- 
wards to the base of the brain, are there reflected, forming the Corpora 
Albicantia, and end in the optic thalami. Its Posterior Crura pass down 
the descending horns of the lateral ventricles, as the Hippocampi Majores. 
The Lyra is a series of markings on its under surface. 

Septum Lucidum, consists of 2 layers of white and gray matter, lined by 
epithelium ; is placed vertically between the lateral ventricles, from the 
raph6 of the corpus callosum above to the fornix below. The cavity in 
its centre is the 5th ventricle. 

Describe the Comua of the Lateral Ventricle^. The Anterior Comu 
curves over the anterior end of the corpus striatum into the anterior lobe. 
The Posterior Comu curves downwards and inwards in the occipital lobe, 
and contains a smooth eminence, ^t Hippocampus Minor. The Middle Comu 
descends into the middle lobe to the transverse fissure at the base of the brain, 
curving backwards, outwards, downwards, forwards, and inwards (B. O. D. 
F. I.). On its floor are the following : — 

Hippocampus Major, the doubled-in surface of the gyrus fomicatus. 

Pes Hippocampi, rounded eminences at the end of the hippocampus. 

Pes Accessorius, or Eminentia Collateralis, between the hippocampi, at the 
junction of the middle and posterior comua. 

Corpus Fimbriaium, a continuation of the posterior pillar of the fornix. 

Choroid Plexus of Veins, a process of pia mater, already described. 

Fascia Dentata, the gray serrated edge of the middle lobe. 

Transverse Fissure, at the extremity of the comu, extending to the median 
11* 
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line^ between the hippocampus major and the optic thalamus. It opens 
at the base of the brain between the middle lobe and the cms cerebri, 
and admits the pia mater to the middle comu. 

Describe and bound the Third Ventricle. It is a mere fissure, situated 
between the optic thalami in the median line. It communicates with the 
lateral ventricles above by the foramina of Monroe, and with the 4th ventricle 
behind by the iter e tertio ad quartam ventriculum. It is crossed by 3 bands, 
the anterior, middle, and posterior commissures, the middle one being of gray 
matter, the others of white. In the foetus its cavity communicates with the 5th 
ventricle, and through the infundibulum with the cavity of the pituitary body. 
It is bounded as follows : — 

Rooft — the velum interpositum, and above it the fornix. 

Floor, — the parts comprised in the interpeduncular space at the base of the 
brain, viz. — ^the lamina cinerea, tuber cinereum, infundibulum, corpora 
albicantia, and posterior perforated space. 

Anteriorly, — the anterior crura of the fornix, and the anterior commissure 
of the ventricle. 

Posteriorly, — the posterior commissure, and the iter e tertio, etc. 

Laterally, — the optic thalami and the peduncles of .the pineal gland. 

Describe and bound the Fourth Ventricle. The fourth, or ventricle of 
the cerebellum, lies between the medulla oblongata and the cerebellum. It is 
considered by some to be a dilatation of the central canal of the spinal cord, 
and is enclosed posteriorly by the pia mater ; an opening in which admits the 
entrance and exit of the sub-arachnoid fluid from the sub-arachnoidean space of 
the brain and spinal cord, and a fold of the pia mater called the Choroid 
Plexus, It also communicates with the 3d ventricle by the iter e tertio, etc. 
Its boundaries are as follows : — 

Roo/, — the valve of Vieussens, and the cerebellum. 

Anteriorly, — the medulla oblongata, and the pons Varolii. 

Posteriorly, — the cerebellum. 

Laterally, — the processus e cerebello ad testes, the posterior pyramids and 

the restiform bodies of the medulla oblongata. 
Floor, — ^the posterior median fissure of the medulla, the orifice of the cen- 
tral canal of the cord, the locus ceruleus and taenia violacea (both of blue 
color), the fasculi teretes (2 spindle-shaped elevations) and eminences of 
origin of certain nerves. 

Describe tbe Fifth Ventricle. It is situated between the two layers of the 
septum lucidum, and therefore between the lateral ventricles. Its roof is formed 
by the corpus callosum,and in the fcefus it communicates with the 3d ventricle 
by an opening between the pillars of the fornix. It usually contains fluid. 
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What is the Meso-cephalon ? It comprises the parts which connect the 
cerel)rum with the cerebellum and the medulla oblongata, and includes the 
following structures, viz. : — 

Pons Vafoliif a great transverse commissure seen at the base of the brain 
X A- in front of the medulla. Its fibres connect the hemis^eres of^th^ SST^V ♦ V 
bellum with each other and the medulla. ^"^ ' ^ "" "''^ / ^ 

Crura Cerebri^ or Peduncles of the Cerebrum^ extend from the pons to the 
corpora striata and optic thalami, and consist of the Peduncular Fibres 
which pass from the medulla to the ganglia named, and thence upwards 
to the gray matter of the hemispheres as the Corona Padiata, Each crus 
contains in its centre a mass of gray matter called the locus niger. 

Valve of Vieussens, is a thin lamina forming the roof of the iter e tertio ad 
.quartam ventriculum, and stretched between the two processus e cerebello 
ad testes. Its Frenulum is a ridge descending on its upper part from the 
corpora quadrigemina. 

Corpora Quadrigemina , or Optic Lobes , are 4 spherical eminences placed 
together above the valve of Vieussens, and behind the 3d ventricle be- 
neath the posterior border of the corpus callosum. The anterior pair are 
called the Nates, the posterior, the Testes, and they are connected with the 
optic thalami and optic tracts by 4 bands, their Brachia ; and with the 
cerebellum by a white cord on each side, the Processus e Cerebello ad Testes, 
They form two ganglia for the centre of vision. 

Pineal Gland, is a small conical reddish body situated between the nates, on 
which it rests. Its 4 peduncles connect it with the anterior crura of the 
fornix, and the optic thalami. It is very vascular, and has a small cavity 
(said to communicate with the 3d ventricle) which contains a viscid fluid, 
and some concretions formed of the phosphates of lime, magnesia, and 
ammonia, etc., called the Acenmlus Cerebri, 

Describe tbe Medulla Oblongata. This ganglion is the upper enlarged 
part of the spinal cord, extending from the upper border of the atlas to the 
pons Varolii. Its posterior surface forms the floor of the 4th ventricle, its 
anterior surface rests on the basilar groove of the occipital bone. It is divided 
^ into two lateral halves by the Anterior and Posterior Median Fissures, and con- 
tains gray matter scattered throughout it, from which the cranial nerves from 
the 5th to the 12th inclusive arise entirely or in part. In it are supposed to lie 
the centres for the vaso-motor and the cardiac nerves, also centres of respira- 
tion, phonation, deglutition, mastication, and expression. On each side it pre- 
sents the following, — 

Anterior Pyramid, formed by the anterior and lateral columns of the spinal 
cord. 
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Olivary Body^ behind the pyramid, from which it is separated by the groove 
of the hypoglossal nerve. It contains a capsule of gray matter in its cen- 
tre, the Corpus Deniatum, 

Lateral Tracts continuous with the lateral column of the spinal cord, lies 
s/ behind the olivary body and in front of the restiform. 

ResHforfn Body, the posterior lateral portion of the medulla, also called the 
Fasciculus Cuneatus. 

Posterior Pyramid, or Fasciculus Gracilis, the most posterior portion, is 
formed by the posterior median column of the spinal cord. It diverges 
from its fellow at the apex of the 4th ventricle and forms the lateral 
boundary of the Calamus Scriptorius, 

What is the Cerebellum ? It is that portion of the brain situated in the 
inferior occipital fossae, beneath the posterior lobes of the cerebrum. It is an 
oblong flattened ganglion, divided into two lateral hemispheres, and a central 
portion, the Vermiform Process, 

Name the Fisisuies of tbe Cerebellum. They are 3 in number, — 2 ver- 
tical and I horizontal, viz. — 

Incisura Cerehelli Anterior. Great Horizontal Fissure, from which 

Incisura CerebeUi Posterior, secondary fissures originate. 

Name the Points on the surfisices of tbe Cerebellum. They comprise 15 
lobes, 2 commissures, and 3 projections, as follows : — 
On the upper surface of each hemisphere, — 

Anterior or Square Lobe, Posterior or Semilunar Lobe, 

On the under surface of each hemisphere, from before backwards, — 

Flocculus, Sub-peduncular Lobe, or Pneumogastric Lobule. 

Amygdala Lobe, or Tonsil, projects into the 4th ventricle. 

Digastric Lobe. ' Slender Lobe, Posterior Inferior Lobe, 

On the vermiform process are the — 

Lobtdus Centralis. "J Pyramid. "J 

Monticulus CerebeUi. > superiorly. UvtUa, >inferiorly. 

Commissura Simplex. ) Commissura Brevis. J 

The Vallecula, or valley of the cerebellum, is the central depression on its 

under surface between the two lateral hemispheres. 

Name the Peduncles of the Cerebellum, They are 3 in number on each 
side, and from below upwards are as follows : — 

Processus e Cerebello ad Medullam, to the medulla oblongata. 
Processus e Cerebello ad Pontem, connect the hemispheres. 
Processus e Cerebello ad Testes, to the cerebrum. 

Describe the Gray Matter of the Cerebellum. It occupies the surface of 
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the mass in laminated shape, and is traversed by curved farrows, between the 
laminae. A vertical section gives an appearance called the Arbor Vita, 
Corpus Dentaium^ is a capsule of gray matter in the centre of the white 
and is open anteriorly. It is sometimes called the ganglion of the cere- 
bellum. 

THE SPINAL CORD. 

Describe the Spinal Cord. It is that part of the cerebro-spinal axis which 
is situated in the spinal canal. Its length is about i6 inches, terminating at 
the lower border of the ist lumbar vertebra in the Cauda Equina, It is cylin- 
drical in general form, with 2 enlargements, one in the cervical region, the 
other in the lumbar. It is composed of gray and white matter, the gray being 
inside (instead of outside, as in the cerebrum), and arranged so as to present 
a crescentic appearance in horizontal section, joined by a transverse commis- 
sure, and forming, by their extremities, the Anterior and Posterior Homs^ from 
which regions respectively the anterior and posterior roots of the spinal nerves 
have their apparent origin. 

Membranes of the cord are 3, as in the brain,— dura mater, arachnoid, 
and pia mater. The Dura Mater is not adherent to the spinal column, 
but is connected thereto by fibrous tissue. The Arachnoid is arranged as 
on the brain, its sub-arachnoid space being filled with its fluid, for the 
protection of the cord. The Pia Mater has a fibrous band on each side, 
the ligamentum denticulatum, connecting it to the dura mater by some 20 
serrations. 
Fissures, number 8, — the anterior and posterior median, the anterior and 
posterior lateral on each side, and the two posterior intermediary in the 
cervical region. 
Columns, are 8 in number, 4 on each side of the^ord, — an anterior, lateral, 
posterior, and posterior median. The Anterior is. continuous with the 
anterior pyramid of the medulla ; the Lateral, with the lateral column of 
the medulla ; the Posterior, with the restiform body ; the Posterior'median, 
with the posterior pyramid. 
Central Canal, or Ventricle' of the Cord, extends through its entire length in 
the foetus and in some adults, but is usually closed except for one-half inch 
below its orifice in the floor of the 4th ventricle. 

THE CRANIAL NERVES. 

Describe each Cranial Nerve, stating its function, apparent and deep 
origin, foramen of exit, principal branches and distribution. There are 
12 pairs of cranial nerves (9 according to Willis), of which those from the 6th 
to the 1 2th inclusive have their deep origin wholly or in part from the floor of 
the 4th ventricle. They are the — 

I 
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illary division and motor root, by the foramen ovale. The Gasserian gan- 
glion^ is situated on the sensory root at the origin of its three divisions. 
Ophthalmic Division,^ goes to the forehead, eyelids, lachrymal gland, con- 
junctiva, iris, ciliary ganglion, and the nose. Its branches are — 
Frontal,^ Lachrymal}^ JSTasalM 

Superior Maxillary Division,^ goes to the temple, cheek, lower eyelid, 

nose, lip, upper teeth, and to Meckel's ganglion, thence to the palate. Its 

branches are the — 

_ / Palpebral. 

Orlntal.^ Posterior Dental.^ J tm i 

Spkeno^palaHne. Anterior Dental.^ Infraorbital}^ | J^as^j 

Inferior Maxillary Division,^ includes the motor branch, and is therefore 
a nerve of common sensation, motion, and special sense (taste). Its motor 
filaments go to the muscles of mastication ; its sensory to the auditory meatus, 
to the otic and submaxillary ganglia, the anterior part of the tongue, the 
cheek, teeth, and the lingualis muscle (sensation). Its branches are the — 

(Mylo-hyoid.* 
Incisor 
. ,^ ,^ ^_,. -^ _--, Mental* 

^«'"^- Dental." 

Gth, Abducens,'^ motor of the eye, — arises from the medulla oblongata, deeply 
from the floor of the 4th ventricle ; exit by the sphenoidal fissure, to the ex- 
ternal rectus muscle of the eye. 

Ttb, Facial, or Pbrtio Duxa," motor of the face, ear, palate, and tongue, — 
arises from the groove between the olivary and restiform bodies of the 
medulla, deeply from the floor of the 4th ventricle. Exit by internal audi- 
tory meatus, through the aqueductus Fallopii, aift stylo-mastoid foramen, to 
the muscles of expression, the tongue, muscles of the ear and palate, etc. 
It communicates with the carotid and meningeal plexuses, the spheno-palatine 
(Meckel's) and the otic ganglia, the auditory, great auricular, pneumogastric, 
glosso-pharyngeal, and 5th nerves. Its branches are the — 

Great Petrosal, to Meckel's ganglion. Posterior Auricular, 

Small Petrosal, to the otic ganglion. Digastric, 

External Petrosal, to the meningeal plexus. Stylo-hyoid. 
Tympanic, to the muscles of the tympanum. Temporo-facial, 
Chorda Tympani, to the tongue, etc. Cervico-faciaL 

8th, Auditory, or Portio Mollis of the 7th,i^ nerve of hearing, — arises 
just external to the &.cial, deeply from the floor of the 4th ventricle ; exit by 
the internal auditory meatus, to the internal ear. Its branches are two, the — 
Vestibular, to the vestibule. Cochlear, to the cochlea. 

[This nerve b more fully described at the end of .the volume, under the sub-title. 
The Internal Ear.] 
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gtfa, Glosso-pharyngeal,^' nerve of sensation and taste, — arises from the me- 
dulla oblongata behind the olivary body, deeply from the floor of the 4th 
ventricle; exit by the jugular foramen, to the back of the tongue (taste), the 
middle ear, the tonsils, and pharynx. Branches are — 

Tympanic (Jacobson's). Pharyngeal, Tonsillar, 

Carotid. Mtiscular, Lingual, 

zoth, Pneumogastric, or Par Vagum,i' the aunculorlaryngo-pharyngo-cesopih- 
ago-tracheo-p ulmon o-c ardi o-gastro-hepatjc nerve. A nerve of sensation and 
motion, probably receiving its motor influence from its spinal accessory. It 
arises from the medulla behind the olivary body and below the 9th nerve, 
deeply from the floor of the 4th ventricle; exit by the jugular foramen, to the 
parts indicated by the above euphonious appellation, supplying sensation to the 
external ear and larynx, motion to the other parts. Its branches are the — 
Auricular (Arnold's). Recurrent Laryngeal, (Esophageal, 

Pharyngeal. Cervical and Thoracic Cardiac, Gastric. 

Superior Laryngeal, Ant. and Post. Pulmonary, Hepatic. 

xzth, Spinal Accessory^' (to the pneumogastric), — motor nerve, — arises by a 
double origin (i) from the lateral tract of the medulla, deeply from near the 
floor of the 4th ventricle; (2) from the lateral tract of the cord by several 
filaments, as low as the 6th cervical nerve, deeply from the anterior gray 
horn of th% cord. Exit by jugular foramen, its spinal portion having first 
entered by the foramen magnum, to the stemo-cleido-mastoid and trapezius 
muscles, communicating with the pharyngeal and laryngeal nerves by its 
accessory portion in the same sheath with the pneumogastric ; also with the 
2d, 3d, 4th, and 5th cervical nerves by its spinal portion. Its branches are 
indicated by the above-described distribution. 

lafh, Hypo-glossal,^' (Nonus or 9th of Willis), motor of the tongue, — arises 
by 10 to 15 filaments from the groove between the pyramidal and olivary 
bodies of the medulla oblongata, deeply from the floor of the 4th ventricle ; 
exit by the anterior condyloid foramen, to the thyro- and genio-hyoid, the 
stylo-,hyo-, and genio-hyo-glossus muscles; and by the descendens »<?«t' branch 
to the stemo-hyoid, stemo- thyroid, and omo-hyoid muscles. It communi- 
cates with the pneumogastric, sympathetic, ist and 2d cervical, and gustatory 
nerves. Its branches of distribution are the — 

Descendens Noni, Muscular, Thyro-hyoid, 

What Nerves enter the Cranium before passing out of it ? The spinal 
portion of the Spinal Accessory, and the Nasal branch of the Ophthalmic. 
The first enters by the foramen magnum, and then leaves by the jugular fora- 
men. The second enters froih the orbit by the anterior ethmoidal foramen, 
and leaves by the nasal slit at the side of the crista galli. 
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THE SPINAL NERVES. 

Describe the Spinal Nerves. There are 31 pairs of spinal nerves, of which 
the cervical number 8, the dorsal 12, the lumbar 5, the sacral 5, and the coc- 
cygeal I. The 1st cervical escapes above the 1st vertebra, each of the others 
below the corresponding vertebra through the intervertebral foramina. Each 
nerve arises by 2 roots^ an anterior motor root, and a posterior sensory one, 
the latter haying a ganglion on it. These unite, and the nerve then divides into 
2 branches^ both having motor and sensory fibres. The posterior branches are 
small and generally unimportant ; they supply the muscles and integument of 
the back. The anterior branches supply the neck, front, and sides of the 
trunk, and the extremities, uniting in various regions to form plexuses from 
which important nerve-trunks originate. 

How is the Cervical Plexus formed and distributed? It is formed 
by the anterior branches of the first 4 cervical nerves, and rests on the levator 
anguli scapulae and scalenus medius muscles. Its branches (10) comprise 4 
superficial to the integument of the head and neck, and the following deep 
branches, viz. — 

Phrenic, Communicans Noni, 2 Muscular. 2 CommunicaHng, 

Describe the Phrenic Nerve. It arises by 3 heads from the 3d, 4th, and 
5th cervical, descends across the front of the scalenus anticus, crossing the sub- ^f 
clavian and internal mammary arteries in the middle mediastinum, and is dis- / 
tributed to the inferior surface of the diaphragm. It is often called the Inter- / 
nal Respiratory Nerve of Bell. It sends filaments to the pericardium and L 
pleura, and communicates with the plexuses of the sympathetic in the abdo- 
men. 

Describe the formation and distribution of the Brachial Plexus. It 
is formed by the union of the 4 lower cervical nerves and the ist dorsal. The 
5th, 6th, and 7th unite into one trunk externally to the scalenus medius, as also 
do the 8th cervical and ist dorsal behind the same muscle. Below the line of 
the clavicle both these trunks bifurcate ; the two adjacent branches unite be- 
hind the axillary artery making the Posterior Cord^ and the remaining 2 form 
the Outer and Inner Cords, referred to the artery. Each of these cords bifur- 
cates, but the 2 adjacent branches of the outer and inner cords unite over the 
artery, to form the Median Nerve, leaving 4 other branches, the (Jlnar, Mus- 
cuto-cutaneouSf Musculospinal, and Circumflex Nerves, the last 2 being de- 
rived fix)m the posterior cord. 

The branches of the brachial plexus are as follows, viz. — 
Above the clavicle are given off 4, the — 

Communicating, completing the phrenic nerve. 

Muscular, to the longus colli, scaleni, rhomboidei, and subclavius muscles. 
12 
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Posterior^ or Long Thoracic, external respiratory nerve of Bell, to the serra- 
^ tus magnus, arising from the 5th and 6th cervical. . ' • r - 
Suprascapular^ from the ist trunk of the plexus, to the scapular muscles. 
Below the clavicle are 12, the, — 
2 Anterior Thoracic, from outer and inner cords to the pectoral muscles. 
J Subscapular, from the posterior cord, to the subscapularis, teres major, 

and latissimus dorsi muscles. 
Circumflex, from the posterior cord, to the muscles and integument of the 

shoulder, and the shoulder-joint. 
Musculo-cutaneous, from the outer cord, to the forearm externally, piercing 

the coraco-brachialis muscle. 
Internal Cutaneous, from the inner cord, to the arm and forearm. 
Lesser Internal Cutaneous (nerve of Wrisberg), from the inner cord to the 
inner side of the arm. Is sometimes wanting, sometimes connected with 
the intercosto-humeral. 
Median, from outer and inner cords, passes between the two heads of the pro- 
nator radii teres, supplying the pronators, flexors, first 2 lumbricales, and 
the integument of the thumb, 2^ fingers, and the radial side of the palm. 
Its branches are all in the palm, the — 
Muscular. Anterior Interosseus. Palmar Cutaneous. 

Ulnar, from the inner cord, passes between the two heads of the flexor carpi 
ulnaris at the inner condyle of the humerus, supplying the elbow- and 
wrist-joints, several muscles, and the palmar and dorsal integument of the 
little finger and half of the ring finger. Branches are the — 
2 Articular. Cutaneous. Superficial Palmar. 

Muscular. Dorsal. Deep Palmar. 

Musculo-spiral, from the posterior cord, accompanies the superior profunda 
artery and vein in the spiral groove of the humerus, and at the external 
condyle it divides into the radial and posterior interosseus nerves. Its 
branches are — 

Muscular. Cutaneous. Radial. Posterior Interosseous. 
The Radial supplies the outer side and ball of the thumb, and the dorsal 

integument of 2^ fingers. 
The Posterior Interosseus supplies all the muscles on the back of the fore- 
arm except 3, and also sends a filament to the wrist-joint. 

What is the Intercosto-hiuneral Nerve ? It is the lateral cutaneous branch 
of the 2d intercostal (anterior branch of the 2d dorsal) ; it pierces the external 
intercostal muscle and crosses the axilla, joining with a filament from the lesser 
internal cutaneous (nerve of Wrisberg), and supplying the skin of the upper 
half of the inside of the arm. 
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the Lfiunbar Plexus. It is formed by communicating loops from 
the anterior branches of the first 4 lumbar nerves, in the following manner. 
From the First lumbar nerve are given off the — 
Ilio-hypogastriCi to the abdominal and gluteal regions. 
Ilio-inguinal, to the inguinal region and the scrotum. 
Communicating Loqpt to the second lumbar nerve. 
From the Second lumbar nerve are given off the — 
External Cutaneous^ to the integument of the outside 

of the thigh. 
Geniio-cruralf to the spermatic cord and front of the 

thigh. 
Communicating Branchy to the third lumbar nerve. 
From the Third and Fourth lumbar nerves are given 
off the following by a branch of origin from each, 
viz. — 

Obturator, through the obturator foramen to the ex- 
ternal obturator and adductor muscles and the hip- 
and knee-joints. 
Accessory Obturator (often absent), to the pectineus 

and hip-joint. 
Communicating, from the 3d lumbar to the 4th. 
Communicating, from the 4th lumbar to the 5th. 
Anterior Crural, which descends through the psoas 
muscle, and beneath Poupart's ligament to the 
thigh, where it divides into an anterior and pos- 
terior division. Its branches are, — 

Ta the Iliacus muscle. Long Saphenous. 

To the Femoral artery. Muscular. 

Middle and Internal Cutaneous. Articular. 

Describe the Sacral Plexus.^ It is formed by the 
anion of the upper 4 sacral nerves^ with the 5th lum- 
bar and a loop from the 4th, the two latter forming the 
Lumbosacral Cord.» It lies upon the pyxiformis muscle 
and gives off the following 5 branches, viz. — 

Superior Gluteal,b from the lumbo-sacral cord,- sup- 
plies the glutei and tensor vaginae femoris. 

Muscular Branches, to the pyriformis, obturator intemus, gemelli, and quad- 
ratus femoris muscles. 

Pudic,' escapes by the great sacro-sciatic foramen, crosses the ischiatic 
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spine, and re-enters the pelvis by the lesser sacro-sciatic foramen, supply, 
ing the perineum, anus, and genitalia. 
~ Small Sciatic yf to the gluteus maximus, and integument of the perineum, 
scrotum, and back of the thigh and leg. 
Great Sciaticas the largest nerve of the body, and the direct continuation 
of the sacral plexus, escapes by the great sacro-sciatic foramen, sends an 
Articular Branch to the hip-joint. Muscular branches to the adductor 
magnus, semimembranosus, semitendinosus, and biceps muscles, and ter- 
minates in the External fi' and Internal* Popliteal nerves, generally about 
the lower one-third of the thigh. 

Describe the External Popliteal Nerve. It passes from the bifurcation of 
the great sciatic along the outer side of the popliteal space, gives off Articular 
and Cutaneous branches, and about an inch below the head of the fibula it 
divides into the — 
Anterior Tibial,^ supplying the extensors, and the integument of the adja- 
cent sides of the great and 2d toes. 
Musculo-cutaneouSf^ by 2 branches (internal and external) to the peroneal 
muscles, the integument of the ankles, and the dorsal integument and 
sides of all the toes, except the outer side of the little toe and the ad- 
joining sides of the great and 2d toes. »• " ''j ti^i-/;,^/J, .^ 

Describe the Internal Popliteal Nerve. It is the largest of the two, and 
descends along the middle of the back of the leg, becoming the Posterior 
Tibialis at the lower border of the popliteus muscle, and dividing into the 
External and Internal Plantarl below the inner malleolus. Its branches are 
as follows : — 

Articular, 3 in number, to the knee-joint. 
Muscular, to the gastrocnemius, soleus, plantaris, and popliteus. 
External or Short Saphenous,P formed by a filament from both popliteal 
nerves, supplies the integument of the little toe and outer side of the foot 
Muscular, to the tibialis posticus, flexor longus poUicis, and flexor longus 

digitorum. 
Plantar Cutaneous, to the skin of the heel and inner sole of the foot. 
Internal Plantar, to the inner plantar muscles, sole of the foot, and the 

plantar integument of the inner 3^ toes. 
External Plantar, to the external plantar muscles, and the plantar integu- 
ment of the outer i^ toes. \> 

THE SYMPATHETIC NERVE. ^ '•'>-• 

What is the Sympathetic Nerve? It consists of a series of ganglia situated 
on each side of the vertebral column, connected together and to the cerebro- 
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Spinal system by intervening cords, beginning in the ganglion of Ribes on the 
anterior communicating artery, and ending in the ganglion impar, in front of 
the coccyx. 

Name the Ganglia of the Sympathetic in the Cranium and its vicinity. 

They are 9 in number, as follows ; — 

Ganglion of Ribes, on the anterior conmiunicating artery. 

Ganglion of Laumonier, on the internal carotid artery. 

Ciliary, or Ophthalmic Ganglion, in the orbital cavity. 

Spheno-palatine {MeckePs) Ganglion, in the spheno-maxillary fossa. 

Otic (Arnold^ s) Ganglion, under the foramen ovale. 

Submaxillary Ganglion, above the submaxillary gland. 

Ganglion of Cloquet, in the incisive fossa, on the naso-palatine nerve. 

Ganglion of Bidder, below the foramen spinosum, on the middle meningeal 

artery. 
Ganglion of Bochdalek, on a branch between the spheno-palatine ganglion 

and the anterior dental nerve at their junction. 

Describe the Ganglia connected with the 5th Cranial Nerve. There 
are 4 such, each having a motor, a sensory, and a sympathetic root, viz. — 

Ciliary, or Ophthalmic Ganglion, is situated in the orbit, between the optic 
nerve and the external rectus muscle. Its sensory root is derived from the 
nasal branch of the ophthalmic, its motor root from the 3d nerve, its 
sympathetic root from the cavernous plexus. Its branches are the short 
ciliary nerves, and are distributed to the ciliary muscle and the iris. 

Spheno-palatine, or Meckel s Ganglion, is a large ganglion situated in the 
spheno-maxillary fossa. Its sensory root is derived from the superior 
maxillary, its motor root from the facial by the Vidian and large petrosal, 
its sympathetic root from the carotid plexus, by the carotid branch of the 
Vidian. Its branches are the — 

Ascending. Middle Palatine. 

Anterior Palatine. Superior Nasal. Pharyngeal, or 

Posterior Palatine. Naso-palatine. Rerygo-palatine. 

Otic Ganglion {^Arnold's), is situated on the inferior maxillary nerve, imme- 
diately below the foramen ovale. Its sensory root is derived from the 
auriculo-temporal branch of the inferior maxillary; its motor root from 
the internal pterygoid branch of the same, also from the facial and glosso^ 
pharyngeal by the small petrosal ; its sympathetic root from the middle 
meningeal plexus. Its branches are distributed to the tensor palati and 
tensor tympani muscles. 

Submaxillary Ganglion, is situated above the submaxillary gland. Its sen<. 
sory root is derived from the gustatory branch of the inferior maxillary, 
12* 



its motor root from the facial by the chorda tympani, its sjfmpathetic root from 
the ^ial plexus. Its branches are distributed to the submaxillary gland, its 
duct, and the mucous membrane of the mouth. 

What NerreB appear on removing the QasBerian Ganglion 7 The 
thiee Petrosal branches of the 7th nerve (see page 131 ), lying on the petrous 
portion of the temporal bone, and communicating with the sympathetic system 
as follows, viz., the — 

Largi Superficial Petrosal,* (Great Petrosal),— a branch of the 7ih nerve, 
from its geniculate ganglion,' (inlu- 
'menlesda gangliformis), which passes 
Ihtongh the hiatos Fallopii, and 
thence through the foramen lacerum 
medium to (he Vidian canal, where 
it joins the large deep petrosal 
from the carotid plexus, to form 
the Vidian nerve, as which it goes 
to Meckel's ganglion (page 137), 
forming its motor root. 
Small Suferficial Pilroial* (Small Pe- 
trosal), immedialely extcnial to the 
preceding, going from the geniculate 
ganglion of the 7th lo the otic gan- 
glion, and lying directly over the tensor 
tympani muscle. 
Bxttmal Superficial Petrosal? (External Petrosal), — going from [he 7th to 

the sympathetic plexus on the middle meningeal artery.' 
Describe the Cervical Oanglia. They are 3 in number on each side, of 
which the superior is the largest, communicate with each other, and are as fol- 

Superior Cervical Ganglion, lies behind the carotid sheath opposite the 2d 
and 3d cervical vertebrce. Its branches are distributed to the carotid, 
cavernoos, and pharyngeal plexuses, and one of its internal branches is 
the snpeiior cardiac nerve going to the cardiac plexus. 

Middle Cervical Ganglum, on the saperior thyroid artery, opposite the 5th 
cervical vertebra, and gives off the middle cardiac nerve to the cardiac 
plexus, also communicating branches. 

Inferior Cervical Ganglion, on the superior intercostal artery, between the 
neck of the isl rib and the transveise process of the 7th cervical vettebra. 
It gives off several communicating branches and the inferior cardiac nerve 
to the cardiac plexns. 
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What are the other Ganglia of the Sympathetic ? There are 
on each side of the vertebral column ii or 12 dorsal ganglia, 4 or 5 
lumbar, 5 sacral, besides the single coccygeal Ganglion Impar in which 
terminates the double chain. Connected with the viscera are many ganglia, 
from which branches ramify around the arteries in plexuses named from 
their locations. 

Describe the Splanchnic Nerves. They are 3 in number on each side, 
and are derived from branches of the 6 lower thoracic ganglia, as follows, 
viz.— I'/^Jr'^ J., f^ 

Great Splanchnic ^ from branches of the 6th to the loth, connecting with the 

upper six, passes through the posterior mediastinum, perforates the eras 

of the diaphragm, to the semilunar ganglion. 
Lesser Splanchnic^ from the loth and nth, passes through the diaphragm 

with the great splanchnic, to the cceliac plexus. 
Smaller or Renal Splanchnic^ from the last thoracic ganglion, also perforates 

the diaphragm, and ends in the renal and cceliac plexuses. 

Describe the Solar Plexus. This plexus, called also the << abdominal 

brain,'* is a network of nerves and ganglia, chiefly formed by the splanchnic 

/ nerves and the right pneumogastric. It lies behind the stomach, and in front 

\ of the aorta and the crara of the diaphragm, surrounding the cceliac axis and 

the root of the superior mesenteric artery. Its two largest ganglia are the 

') Semilunar Ganglia situated in front of the crara of the diaphragm. From it 

are derived branches which form Plextcses over most of the abdominal arteries, 

as follows : — 

Phrenic, Gastric. Splenic, Renal. Superior Mesenteric, 

Caliac. Hepatic, Suprarenal, Spermatic. Inferior Mesenteric, 

Describe the Carotid and Cavernous Plexuses. They are two plexuses 
of the sympathetic, situated on the internal carotid arteiy, the Carotid lying on 
the outer side of the artery, as it lies by the side of the body of the sphenoid 
bone; and the Cavernous being on the inner side of the arteiy, below its last 
bend, in the upper portion of the cavernous sinus. The — 

Carotid Plexus^ — is connected by numerous filaments with the 6th nerve 
and the Gasserian ganglion, and furnishes the Large Deep Petrosal to 
unite with the large superficial petrosal of the facial, to form the Vidian 
nerve ; also the Small Deep Petrosal, to join the tympanic plexus prob- 
ably. 
Cavernous Plexus, — communicates with the 3d and 4th nerves and the 
ophthalmic division of the 5th, and gives a branch to the Ciliary ganglion 
in the orbit. 
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Mention some other Plexuses of the Sympathetic system. They 
are very numerous; besides those already mentioned, the most important are 
the following : — 

Tympanic Plexus, — described under Nerves of the Tympanum. 
Meningeal Plexus, on the middle meningeal artery. 
Facial Plexus, surrounding the facial artery. 

Cardiac Plexuses, the deep in front of the bifurcation of the trachea, the 
superficial in front of the right pulmonary artery ; the first named lies 
behind the arch of the aorta, the latter beneath it. 
Coronary Plexuses, anterior and posterior, accompanying respectively the 

left and right coronary arteries. 
Aortic Plexus, on the sides and front of the aorta between the superior and 

inferior mesenteric arteries. 
Hypogastric Plexus, on and between the common iliac arteries ; supplying 

the viscera of the pelvic cavity. 
Inferior Hypogastric or Pelvic Plexuses, two in number, one on each side 
of the rectum and bladder. Their branches are the — 

Inferior Hemorrhoidal Plexus. Small Cavernous Nerve. 

Vesical and Prostatic Plexuses. Large Cavernous Nerve. 

Vaginal Plexus. Uterine Nerve. 

What is the Vidian Nerve ? It has generally been described as a branch 
of the spheno-palatine (MeckePs) ganglion (see p. 137), running backwards 
through the Vidian canal, and dividing into a Petrosal Branch to the Facial 
nerve, and a Carotid Branch to the carotid plexus of the Sympathetic. It is 
now, however, more correctly described as a short nerve of communication, 
between the Facial and the Sympathetic on the one hand, and the Spheno- 
palatine Ganglion on the other, supplying that ganglion with its motor and 
vaso-motor roots. It is formed by the junction of the — 

Large Superficial Petrosal, Br. of the Facial (p. 138), with the — 

Large Deep Petrosal, Br. of the Carotid Plexus (p. 140), which occurs in 
the cartilage filling in the foramen lacerum medium (p. 35). It then enters 
the Vidian Canal (p. 20), in the pterygoid process of the sphenoid bone, pass- 
ing through which to finally join the posterior part of the spheno-palatine gan- 
glion (p. 137). Some filaments, the — 

Upper Posterior Nasal Branches, — are apparently given off from the Vidian 
in the canal, to the seplum and roof of the nose ; but they are really 
branches from the ganglion, bound up in the same sheath with the Vidian 
nerve. 
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What is a Viscus ? Viscus, gen. visceris, pi. viscera, is a term which is 
applied to any internal oxgan oi the body. The Viscera are the organs con- 
tained in the three great cavities — cranium, thorax and abdomen — with their 
appendages. Of these the Heart and Brain have been described, with the 
circulatory and nervous systems respectively. [See pp. 99, 120; also the 
CoMPEND OF Physiology in this series.] 

THE DIGESTIVE ORGANS. 

What is the Alimentary Canal ? A musculo-membranous tube, from 25 
to 30 feet in length, extending from the mouth to the anus, lined throughout 
with mucous membrane, furnished with several accessory organs, and perform- 
ing the functions of ingestion, digestion, and egestion. 

Name its Subdivisions. They are the Mouth, Pharynx, CEsophagus, 
Stomach, Small Intestine (duodenum, jejunum and ileum) and Large Intestine 
(caecum, colon and rectum). The first three lie above the diaphragm, the rest 
below it. 

Name the Accessory Organs of Digestion. They are — the Teeth, 
Salivary glands (parotid, sub- maxillary, sub-lingual), Liver, Pancreas and 
Spleen. 

THE TEETH. 

What are the Teeth ? They are 32 organs of digestion (20 being tempo- 
rary, or milk-teeth), situated one-half in each jaw, imbedded in the alveolar 
processes, and partly surrounded by the Gums, which are composed of fibrous 
tissue and covered with mucous membrane. In each half of each jaw there 
are — 

Temporary Teeth (5) — 2 Incisors, I Canine, 2 Milk- molars. 

Permanent Teeth (8) — 2 Incisors, I Canine, 2 Bicuspids, 3 Molars. 

What are their General Characteristics ? Each tooth presents a — 
Crown, or Body, — the part seen projecting above the gum. 
Neck, — the constricted portion between the crown and the fang. 
Fang, or Root, — imbedded in the alveolus ; and surrounded by the periodental 

membrane or periosteum lining the alveolus. 
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State the Characteristic b of each clais of Teeth. 

Incisors, or Cullers. — Crown chisel-shaped, beveled posteriorly. Fang single, 

long, thickest antero-posteriorly. 
Canines, or Tiarers, — Crown thick and conical. Fang longest and thickest 
of all the Iceth, forming a projection on the alveolar arch. The a upper 
canines are the " eye-teelh," 
Bieusfids, — Crown has 2 cusps. Fang single but grooved deeply, showing a 
marked tendency to bifurcate. 

Molars, or Grinders, — Crown la^e, low and 
cuboid in shape, has 4 cusps on upper molars, 
5 on the lower ones. Fangs multiple, usually 
3 on the fiist two upper molars, 2 on (he first 
two lower ones; the third molar of either jaw, 
having but one fang, is called the "wisdom 
loolh," and is the smallttt of the three. 
The 3d or ^d Temporary Molar \&\ai^t'CDaii'Ast 
Erst. 
Describe the Structure of a Tooth. Each 

Dentine or Ivory,* — composed of tubules sur- 
rounded by the inter-tubuUr tissae or Matrix, 
and opening into ihe pulp cavity. It resembles 
compact bone in appearance and in compon- 
tion, consisting of aS parts Animal matter and 
72 Earthy matter. The Tuiulrs are delicate 
wavy canals, diameter about -^^ of an inch, 
which branch outwardly and anastomose with 
each other, forming concentric shadings or 
Schreytr'i Lines. 
Enamel,* — covers the crown ; consists of very 
dense tissue, which contains but 31^ per cent, of 
animal matter. It is covered by a very delicate 
e[«lhelial cuticle, Nasmylh's Membrane, which 
when intact withstands the action of adds. 
nt^ — the enamel of (he fang; is a layer of true 
bony tissue, containing lacunae, canaliculi, and Haversian canals. 
Pulp,—Ws, (he pulp-cavity and is prolonged into the dental tubolet ; is soft, 
vascular, and sensitive; and consists of connective and fibrous tissue. 
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nucleated cells, blood-vessels and nerves. The cells are caudate and 
anastomose with each other, those situated superficially being termed 
Odontoblasts. 

What Arteries and Nerves supply the Teeth ? The Arteries are 
derived from the inferior dental, and from the alveolar and infraorbital 
branches of the internal maxillary. TTie Nerves are derived from the inferior 
dental branch of the inferior maxillary division of the 5th, and also from the 
anterior and posterior dental branches of the superior maxillary division of 
the same nerve. 

When do the Temporary Teeth appear ? Their eruption begins 
about the 7th month after birth, with the central incisors, and ends with the 
appearance of the second molars, about the age of two years. The lower 
teeth slightly antedate the upper. Their formula is as follows : — 



Mo. Mo. Ca. In. In. In. In. Ca. Mo. Mo. 
(Upper... zxiziizzx 

:ao 



I Upper... zzxzxxzzxz = zo"! 

(^ Lower... zzzzzzzzzz = zoj 
24 Z2 z8 9 7 7 9 x8 Z2 24 months. 

When do the Permanent Teeth appear? The first molars appear 
about the end of the 6th year, followed by the incisors about the 7th or 
8th year, the bicuspids from the 9th to the loth year, the canines about the 
lith or 1 2th year, the second molars from the 12th to the 13th year, and the 
third molars from the 17th to the 25th year. Those of the lower jaw are 
slightly in advance of the corresponding upper ones. Their formula is as 
follows : — 

Wis. Mo. Mo. Bi. Bi. Ca. In. In. In In. Ca. Bi. Bi. Mo. Mo.Wis. 
(Upper. zzzzzzzzizziziii = z6') 

(, Lower. zzzzzzzzzzxzzzzz = i6J 
z8 Z2 6 zo 9 zz 8 7 7 8 zz 9 zo 6 Z2 z8 years. 

What is the greatest Number of Teeth at one time in the jaws, and 
when ? Forty-eight, namely, all the temporary and permanent teeth except 
the third molars, — occurring between the 5th and 7th years of age. 

Describe the Development of the Teeth. They arise from the mucous 
membrane covering the maxillary arches, in which, about the 6th foetal week, 
appears a depression, the Primitive Dental Groove ^ from the floor of which 
arise papillae of mucous membrane to form the pulp of the milk-teeth. 

In the Follicular Stage^ membranous septa form across the groove, and its 
margins become thick and prominent. 

The Saccular Stage extends from the 13th week to the 1 6th, and is marked 
first by the projection of the papillae from the follicles, next by the growth of 
the follicular margins, the formation of processes or Opercula thereon, which 
meet and dose in the papillae ; and finally by the closing in of the dental 



graore by the mnoa of it* nurein*. A Cavity ff Xaetve for each tooth is 
dien fonned bf the cloture of the tecoodaiy dental gmoTc, from the floor of 
which aDother pKfnlla ariia to form the germ of the permanent tooth. 

The dental pnlpi dow lake the fomu of teeth, a thin lamina of dentiae 
appeon and increuei from without inward, the enamel oi^n aod membrane 
«re bnned, and when nldficalioD ha* advanced nfficiently, the pressure of 
the teeth caiue* the abforption of the earn above them, the nepta ossify and 
the eruption of the teeth occnis. 7^ Ccrwn^ ia formed ftomthe periodeaial 
membnuie, at a later period of life. 

THE MOUTH. 

Describe the Mouth. It ii an oval cavity fonned by the lips, cheeks, 

jawi, palate and tongoe, fonning tbe inpcriat portion of the alimentary canal, 

and opening poiterlOTly into the pharynx by flie Sa.uces. It presents the teeth 

(already detcribed), the tongue (to be described), and also the — 

Hard Palalf, formed by the palate processes of Ibe luperior maxillary and 

palate bone*, and covered with macous membrane ; forms the roof of the 

month, 

Sofi Palate, formed by 5 muscle* on each side, viz., the levator palati, tensor 

pakti, palato-glossus, palato-pharTngeus, and the azygos uvotae; — the 

Utter forming with it* felbw the Uvula, a descending muscular projection. 

Attltrier Pillari oftht Faucet, — arch downwards and forwards to the base of 

the tongne, and contain the palalo-glossi muscles. 
Poiltrier Pillar) of the Fauces,— xt^ downwards and backward* to the sides 

of the pharynx, and contain the palato-pharyngei muscle*. 
Iitkmui Faucium,^the space bounded by the pillars, the free border of the 

palite, and the base of the tongue. 
Toniili, — are imall, elongated, glandular bodies, situate done on each side of 
the fauces, between the anterior and posterior pillars. Each has la or 15 
p,Q, ts. openings on its surface leading to 

follicular depressions within the 
gland, and lies close to the inter- 
nal carotid artery. 
Openings ef Siena's Duets, — from 
the parotid glands, are situated 
internally one on each cheek, 
opposite the zd upper molar tooth. 
Openings ef Wharton's Ducts,— 
from the sub-maxillary glands, 
one at each side of the frennm of 
the tongue. 




opening] ef tht Duets of Rivitaa, — S to 1 8 on each side from the sablingnal 
glanils, near the frenuni of the longne. The longeot ii the Duct of 
Bariholitte, which opens into the duel of Wharton. 

Where are the Salivtuy Glands ? The Parelid Gland^ lies below and 
in front of the external ear, — Ihe Sub-maxillary' and Sui/ingva/' Glands 
lie in the corresponding fossx on the inner surface of the inferior maxillary 
bone. [See Fig. 66.] 

DcBCribo the Tongue. The tongue consists of extrinsic and inCrinMc 
muscles, a hyo-glossal membrane and a mucous membrane, a median fibrons 
septum, vessels and nerves. Its Base is attached (o the hyoid bone, (he epi- 
glottis, the sofi palate and the pharynx. Its Under Surface is attached to the 
hyoid bone and the inferior maxillary. Its mucous membrane is reflected 
over the floor of the mouth to (lie inner surface of the gums, foiming in front 
a fold, the Frenum Lingua. 
TTie Tongue presents — 
Filiferm Papilla, along its sides, closely packed in rows 
Fungiform Papilla, • scattered over the antenor two thirds of its dorsnm 
Circuvmallate Papilla,' 7 to 12 in number, m two rows forming a V at 
the base of the tongue, meeting at (he Foramen Cacum which contains 



le central papilla 
Follicular Glands, posteriorly (o (he circnm 

val]a(e papillx. 
Racemose Glands, over the dorsum, sides, and 
under surface. Beneath the tip Ihey form 
(wo small oblong masses. 
Extrinsic Muscles, are the stylo-, hyo-, genio 
hyo-, and palatO'glossus moscles. [See pp 
73. 74.] 
Intrinsic Muscles, arc the several fibres of the 
lingualia muscle, — superior, inferior, Irana 
verse and perpendicular. 
Name the Arteries of the Tongue. They 
are the— 
Lingual, branch of (be external carotid, — wi(h its 
branches, the — 

Dorsalis lii^ilEe. Sub-lingual. Ranine. 
Sub-menial, branch of the facial, 

with the suh-Iingual. 
Ascending Pharyngeal, branch of the external carotid, 
branches to the pharynx and tongue. 
J 



Fro tf; 




146 VISCERAL ANATOMY. 

What Nerves are distributed to the Tongue ? The — 
Gustatory Branch of the ^thy — to the mucous membrane of the sides and 

anterior two-thirds of the tongue, endowing it with general sensibility. 
Chorda Tympani Branch of the yth, — joins the gustatory, and is distributed 

to the same region, being the nerve of taste for the anterior two-thirds of the 

tongue. 
Lingual Branches of the gth or Glosso-pharyngeal, — to the mucous membrane 

of the base and sides of the tongue, being the nerve of taste for its poste- 
rior third. 
Hypoglossaly or jzth^ — to the intrinsic and extrinsic muscles of the tongue, 

being its nerve of motion. 
Superior Laryngeal -Branch of the loth or Pneumogastric, — ^sends a few 

fibres to the base of the tongue from its internal branch. 

What special Anatomical Features are presented by the Mouth ? 
They are as follows, viz. — the — 

Hamular Process of the Sphenoid Bone^ — ^may be felt behind the last upper 

molar tooth ; also the Internal Pterygoid Plate, and part of the Pterygoid 

Fossa, 
Coronoid Process, — of the lower jaw, its anterior border. 
Posterior Palatine Artery, — at inner side of the last upper molar tooth, and 

in front of the hamular process. 
Gustatory Nerve, — very near the last lower molar tooth. 
Pterygo-maxillary Ligament, — felt as a fold posteriorly to the last lower 

molar tooth. 

THE PHARYNX. 

Describe the Pharynx. It is a conical, musculo-membranous bag, about 
4^ inches long, hung base up from the basilar process of the occipital bone, 
and extending to the lower border of the cricoid cartilage posteriorly, or the 
5th cervical vertebra, where it becomes continuous with the oesophagus. * . It 
forms the part of the alimentary canal which lies behind the mouth, being 
incomplete in front. 

What are its Relations ? It is connected with — 
Posteriorly, — the longus colli and recti capitis antici muscles, and by loose 

areolar tissue to the first 5 cervical vertebrae. 
Laterally, — the styloid processes and their muscles, the pterygoid muscles, the 

internal carotid arteries, the internal jugular vein, the 8th, 9th, and the 

sympathetic nerves. 
Near its Apex, — ^the lobes of the thyroid gland, the common carotid and 

lingual arteries, the stemo-hyoid muscle, and the lingual nerves. 



What are its Anterior Attacbments t 
The intemal ptcTygoid plate, pterygo maxillaiy 
ligamenl, lower jaw, base of the tongue, coc- 
nua of the hyoid bone, stylo-hyoid ligament, 
thyroid a.nd criciud cartilafjes of the lai7nx. 

Name the Openiags into the Pharynx. 
They arc 7. vij.— 

3 Posterior Nares, j, .. Larynx. 
2 Eustachian Tubes. ' CEsoptiagua. 

Describe its Structuie. The pharynx is 
composed of 5 coats,— a mucous, a mnscular 
and a fibrous, the latter lying between ihe 
other two, and sometimes called the Pkaryn- 
geal Aponeurosis. The mucous coat is covered 
with ciliated columnar epithelium above the 
level of the floor of the nares— below ihat 
level by s<iuamous epithelium ; and coblains 
simple follicular glands, also compound folli- 
cular and racemose glands, the latter being 
most numerous in the upper part, between (he 
two Eustachian tubes. 

Name its Muscles, Arteries and Nerves. 
Its— 
Muscles, 5, — are the Supenor, Middle and 

Inferior Constrictors, Stylo-pharyngeus, and 

PalatoPharyngeus. [See pages 73, 74.] 
ArfiTtes number 4. as follows, — 

Superior Thyroid Branches. ) Branches of 

Ascending Pharyngeal. / ExtCarolid. 




. Branches of the Internal Maxillary, 



Pterj^o-palaline. -i 

Descending Palatine. / 

Atn'w,— Branches of the Pharyngeal Plexus, which is formed by the 
pharyngeal branches of the pneumogastiic, glosso -pharyngeal, superior 
laryngeal, and superior cervical ganglion of the sympathetic. 

THE (ESOPHAGUS. 

DeBcribe the (Esophagus. It is a musculo- membranous tube, about 9 

inches long, extending from the Jth cervical vertebra and the lower border of 

the cricoid cartilage of the larynx, throogh the cesophageal opening in the 
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diaphragm to the cardiac orifice of tlie slomacli, opposite the 9th dorsal 
venebra, where it leTmioates. It lies in the necli, between the trachea and 
the vertebral column, resting in part on the longus colli ma^cle; then 
inclining to the left side it leachet the posterior mediastinum behind the left 
bronchus. 

Describe its Stnicttire. The (Esophagas has three coats, a^ — 
Jtfuceui, — in thiclc longitudinal folds, containing compound racemose glands, 

and covered with a thick layer of squamous epithelium. 
Cellular, — forms a loose connection between the other two coals, and con- 
tains the (xsophxigeal vessels. 
Muscular, — having longitudinal fibres external!;, circular fibres internally, 
which are continuous with tlie fibres of Ihe stomach below, and wilb those 
of the inferior constrictor muscle above. 



Name its VcBsels and Nerves. The (Esophageal — 
Atttrifs, are ctuetl; branches from tlie thoracic aorta. 
Viint, empty into the vena aiygos minor. 
Ntrvts, are branches of the pneumogastric and the cervical sympathetic, fora 

ing the CEsophageal Plexus. 

THE STOMACH. 
Describe the Stomach. It is the principal organ of digestion, pyrifon 



in shape, of masculo-membranoQS stniclure, about 12 inches long by 4 inches 
in average diameter, held in position by the lesser omentum, and situatetl 
diagonally across the upper abdomen, in the epigastric and right and lell hypo- 
dtondriac r^ions, above the transverse colon, below Ihe liver and diaphragm. 
It presents for e: 



Ftatdus ei 



: End, c— connected to the spleen by the gastro-splenic 
(See under Peritoneum.) 

Pylorus or Lesser End,—^iei 
■ ^' in contact with the anterior 

wall of the abdomen, the 
under surface of the liver, 
and the neck of the gall- 
bladder, its position being 
near the end of the carti- 
lage of the Sth rib. 
Greater CurBalure,d — is con- 
vex, and is connected to the 
colon by the gastro-colic 
omentum. (See under Peri- 
toneum.) 
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Laser Curvature, ' — is coDcave, and connected to the liver by the gastro- 

hepalic omenlum, and to the diaphragm by the gastro-phrenic ligament. 
(Esophageal Orifiee, ^ — is situated between the fiindus and the lesser curva- 
ture. It is funnel -shaped, and the highest part of the organ. 
Pyloric Orifiee,^ — Opens into the duodenum, 'and is guarded by the circu- 
lar muscular fibres of the pylorus, which are aggregated into a circular 
ring, projecting into the cavity, and with its covering fold of mncous 
membrane, forming the Pyloric Valve. 
Describe its Structure. The Stomach has 3 coats, a — 
Siaeous Coat, g — lined with Columnar non.ctliated epithelium, covered wilh 
polygonal Alveoli, -^^ of an inch in diameter, containing the orifices of the 
Gastric Follicles. When the stomach is contracted the mucous membrane lies 
in longitudinal folds or Ruga, A one of which aids in forming the valve at 
the pyloric orifice. 
Cellular or Sub-mucous Cds/,— contains the gastric vessels. 
Muscular coat^f—CQiiseti of longitudinal, circular, and oblique fibres. The 
Longitudinal 3TK continuous with those of the cesophagus and small intes- 
tine, and are the most superficial. T&e Circular lie deeper, and over the 
whole Di^an ; they form a sphincter valve around the pyloric orifice. (See 
above.) The Oblique l-,c, 70, 

Fibres lie deepest, 
formingtwo sets around 
the (esophageal open- 
ing, in continuation of 
the circular Gtses of 
the cesophagus. 
The Seroi« Invest- 
ment of ibe stomach is 
derived from the perito- 






i the 




wbole external surface, 

excepting the points 

where the gastro splenic, 

greater and lesser omenta 

are attached. It is usu- 
ally, but incorrectly, described as a fourth coat of the stomach. 
Describe the Gaatric Glanda. They are of 3 kinds, the — 

Peptic Follicles, — situated all over the stomach, but most numerous toward) 
the splenic end,— are tubules lined with columnar epithelium in their upper 
one-fourth, and filled with Ducleated cells in their deepest parts. 
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Mucout Glands, — are most numerouE at Ihe pyloric end; are branched or 

sacculated, and lined throughout with columnar epithelium. 
SiiHf/e Sclitary Glands are found scattered along the lesser curvature, and 

near the pyloric end. 

Name the Vessels and Nerves of the Stomach. lu^ 
Arttrirs are Ihe— 

Gastric,' Pyloric' ■> 

Right Gastro-epiploic." |B^=''~ °f «>>« Hepatic Artery.' 

Left Gastroepiploic. ' ' > 

Vasa Brevia. ' • f branches of the Splenic Artery. ' ' 

Veins, terminate iu the splenic and portal veins. 
A'ffWM, are lerminal branches of the nght and left pneum<^astrics,and branches 

of the semilunar ganElia of the sympathetic, forming the Gastric Plexus. 

THE SMALL INTESTINE. 

Describe the Small Intestine. It ii a convoluted, tubular, digestive 

organ, about 20 feet in length, held to the spinal column by the mesenteric 

poTtiOD of the peritoneum, and divided into 3 parb, the — 

Duedtntan, — about 13 fingers ^10 inches) long, ascends for zj^ inches to 

the under surface of the liver and the 

neck of the gall-bladder, — dtsceni/s 

for i'A inches in front of the right 

kidney,— and passes transversely for 4 

inches to the left, across Ihe spinal 

cohmn, to the left side of the second 

lumbar vertebra, where the superior 

mesenteric artery crosses its junction 

with the jejunum. The duodenum 

has no mesentery, is partially covered 

with petiloceum, and surroands the 

head of the pancreas. Into its descending portion open Ihe ductus 

communis cholidochus/ and the pancreatic duct. 

Jejunum, — about two-fifths of the rest of Ihe small intestine, its coils lying 

around the umbilical, r^on. It is named from Ihe feet that it is usually 

found empty (J/j'unus) after death. 

yZfaWp^coni prises the remainder of the small intestine ; is named from its 

twisted course, lying below the umbilicus, and terminating in Ihe right 

iliac fossa, at the ileo-ccecal valve, or valve of Bauhin. 

What Coats has the Small Intestine f Tbree, a mucous, a sub- mucous 

or cellnlar, and a muscular coat. Its peritoneal investment ii 

scribed as a fourth coat, bnt incorrectly. The — 
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Mucous Membranef—\s covered with columnar non-ciliated epithelium, and 
thrown into crescentic transverse folds, the Valvula ConniventeSt or V2\\^s 
of Kirkring. It also presents numerous vascular projections or VilHj each 
formed of basement membrane, epithelium, a lacteal vessel, a capillar/' 
plexus, granular corpuscles, and longitudinal muscular fibres, and number- 
ing about four millions in the whole length of the intestine. 

Cellular Coat, — contains the vessels of the Intestine, and connects the other 
two coats together. 

Muscular Coat, — consists of external longitudinal and internal circular 
fibres, the former being thinly distributed along the bowel, the latter form- 
ing a thick layer, but not making complete rings. 

Describe the Glands of the Small Intestine. The mucous membrane 
of the small intestine contains — 

Crypts of Lieberkuhn, or Simple Follicles, — are minute tubular depressions, 
found all over the intestine and also in the stomach. 

Brunner's Glands, — are small conglomerate glandsi found only in the duo- 
denum and the first part of the jejunum, being most numerous near the 
pylorus. In structure they resemble the pancreas. 

Solitary Glands, — are lymphoid organs, situated throughout the intestine, 
though most numerous at the lower portion of the ileum. They are agmi- 
nated into some 20 or 30 oval patches, named — 

Peyer's Patches, — on the surface opposite to the mesenteric attachments, 
some of which are as much as 4 inches in length. They are most numer- 
ous and largest in the ileum, and are most developed during digestion. 

THE LARGE INTESTINE. 

Describe the Large Intestine. It is about five feet long, of large calibre, 
sacculated, consists of the same coats as the small intestine, the mucous being 
smooth, and without villi, the muscular having its longitudinal fibres collected 
into 3 narrow bands, producing a pouching of the tube. It presents the fol- 
lowing PARTS ^nd. points, viz. — 

CiECUM, or Caput Ccecum Coli,c — a dilated blind pouch behind the entrance 
of the small intestine.^ It is the beginning of the large intestine, lies in 
the right iliac fossa, and is two-thirds covered by peritoneum. 
Appendix Vermiformis, b — a blind prolongation about 3 to 6 inches long, 
narrow and worm-like, directed backwards and upwards from the lower 
part of the caecum, being retained by a fold of the peritoneum. 
Ileo^ccecal Valve, or Valve of Baukin, — guards the entrance of the small 
intestine, being formed by two crescentic folds of the mucous and cellular 
coats and circular muscular fibres, each covered with villi on the side 
toward the ileum, but smooth on the csecal side. 



Ascending Colon, — eitends upwards to the under surface of the liver, where 

it forms the Htpatie Flexure of the Colon. 

Transverse Colon, <*— crosses Ihe abdominal cavity just below the liver, gall- 

p,Q^ „ bladder, stomach and spleen, to the 

left hypochondrium, where it ler- 

minatea in the Splmic Flexure of 

the Colon. 

Descending Colon, e — passes down- 
wards in front of the left kidney to 
the left iliac fossa, where it forms 
the— 

Sipnoid Flexure of the Colon J'— 
curved like aa^ first upwards, then 
downwards; extending from the 
ctest of the left ileum lo the left 
sacro- iliac synchondrosis. 

Rectum,*— from the last-named point 
to the anus ; is 6 to 8 inches long, 
not sacculated, and, though not 
straight, i^ straighter than the rest 
of the gut. It curves laterally lo 
the middle of the sacrum, and back- 
wards about an inch above its ler- 
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distended into a pouch. Tliis lower inch has no peritoneal investment. 
Appendices Efifloica, — are small pouches of peritoneum containing fat, and 

found iJoDg the colon and part of the rectum. They are due lo the incom- 
pleteness of the investmeDt of the gut by peritoneum. 
Sphincters of the Rectum are 3,— the sphincter ani, internal sphincter and 

sphincter tertius of Hyitl. (See ante, pp. 83, 84.) 
Folds of Houston, — three semilunar transverse folds, one in the upper part of 

the rectum on the tight side, another about the middle on the left side, and 

the third in front, opposite the base of the bladder. 

What Glands are found in the Large Intestine? T^te Follicles of 
LieherkShn are more numerous here than elsewhere, also a few Solitary 
Clauds and Peyer's Patches in its upper portion. The glands of Brunner 
are absent, the villi and valvular conniventes are almost wanting. 

State the Principal Relations of each of the three parts of the 
Rectum. They are as follows, viz. — 

l^J>ir Part (4 inches), — lies on the left pyrifoimis muscle and the left 



MCral plexua; and to its left lie tbe left ureter and branchei of the left 
internal iliac artery. 

Middle Pari (3 inches), in the male subject lies just behind the tiigonum 
ve^c^ and the vesicuLe seminates, and close below the under surface of 
the prostate gland. In the female it Is adherent to the central portion of 
the posterior wall of the vagina. 

Lower Part (\ inch), — is surrounded by the 3 sphincters an4 the leralor 
ani muscle, and is separated by the perineum Irom the membranous por- 
tion and bulb of the urethra in the male, from the v^na in the female. 

THE LIVER. 
Describe the Liver. It is the largest gland in the body, weighing from 
3 to 4 pounds, measuring transversely about 12 inches, an tero -posteriorly 6 
inches, in greatest thickness 3 inches. It is situated in the right hypochon- 
driac, epigastric and part of the left hypochondriac regions ; has 5 fissutes, 5 
lobes, 5 ligaments, and 5 sets of vessels, and is invested by peritoneum, except 
ibr a small space at the attachment of the coronary ligament. It is also sur. 
rounded by a Sbrous coat which is continuous at the transverse fissure with the 
capsule of Glisson. Us— 

Upptr Surface,— A& conveK, in relation with the under surface of the dia- 
phragm aud 6 or 7 lower ribs, and is divided into two lobes by the sus- 
IX broad ligament. 



IS the stomach, duodenum, hepatic 



£W«-5ar/a«(Fig. 73),i! 

flexure of colon, 

right kidney and 

supra- renal capsule, 

and is divided into 

5 lobes by 5 fissures. 
Anterior Bcrder,' — 

sharp and notched 

oppo^te the fundus 

ol the gall-bladder 

and the round and 

falciform ligaments. 

It corresponds to the 

lower border of the 
_ ribs and costal carti- 
lages, descending a little lowt 

PasCtrior Border,^ — rounded, and deeply grooved (sometimes channeled) 
for tbe mferior vena cava,"' 




M during deep inspiration and in the npright 
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Describe the 5 Ligaments of the Liver. Four are folds of peritoneum ; 
one, the round ligament, is the obliterated umbilical vein and ductus venosus 
of the fietus. The — 

Sus/rnsory or Falciform Ligament ^ J — called also the Broad and the Lon- 
gitudinal Ligament, — is a sickle-shaped double fold reflected over the 
round ligament, and is attached to the sheath of the right rectus muscle 
as low as the umbilicus, and to the diaphragm. 

Coronary Ligamfnt^ff — is a double fold, containing firm areolar tissue in 
its interspace, and extending firom the posterior border of the liver to the 
diaphragm. 

Lateral Ligaments y 2, — are the triangular extremities of the coronary 
ligament. 

Round Ligament^* — ascends in the free margin of the suspensory ligament 
from the umbilicus to the longitudinal fissure, in which it is continued to 
the vena cava. 

Describe the 5 Hepatic Fissures. They are all situated on its under 
surface, and separate the 5 lobes, one from another. They are the — 

Longitudinal Fissure ^h — its anterior two- thirds, in front of the transverse 
fissure, is called the Umbilical Fissure, from containing the umbilical 
vein ; its posterior one-third is the Fissure of the Ductus Venosus^ lodg- 
ing the slender cord which represents that foetal vessel. 

Transverse Fissure.o — about 2 inches long, running from the longi- 
tudinal towards the right ; and transmit the portal vein, hepatic artery, 
bile-duct, lymphatics and nerves, surrounded by the Capsule of Glisson. 

Fissure of the Gall bladder, v — on the right of the longitudinal fissure, and 
nearly parallel with it, extending from the anterior border, backwards to 
near the right end of the transverse fissure. 
/ Fissure for the Vena Cava, — extends inwards from the posterior border, 
where it joins the fissure for the ductus venosus; and gives exit to the 
hepatic veins which here join the vena cava. This fissure is occasionally 
a complete foramen. 

Describe the 5 Hepatic Lobes. Three are mere lobules, formed from 
the right lobe by the smaller fissures. The — 

Right Lobe,^ — is much the largest, and presents the three small fissures 

and two depressions, one anteriorly for the colon, the other posteriorly 

for the kidney. 
Left Lobe,b — is divided from the right by the longitudinal fissure, and rests 

upon the stomach. 
Lobulus Quadratus,^— in front of the transverse fissure, and between the 

umbilical fissure and that for the gall bladder. 
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Labului ^gciii,f — behind the transverse fissure, and between the fissure 

for the ductus venosus and that for the vena cava. 
Lobulus Caudatusf — a connecting ridge from the lobatus Spigelii to the 
right lobe ; it separates the transverse fissure from the fissure for the venSi 
cava, and forms the roof of the foramen of Winslow. 
DcBcribe the 5 Hepatic Vessels. They are the — portal vein,' hepatic 
arteiy^ hepatic duct,> and lymphatics, situated in the transverse fissure, and 
surrounded by the capsule of Glisson, — also the hepatic veins in the fissure 
for the vena cava. The— 

Portal Vein,' — formed by the superior and inferior mesenteric, qilenic 
and gaatric veins (all the main veins of the abdomen except the renal), 
is about 4 inches long. It enters the transverse fissure of the liver, where 
it divides into two branches, and these again divide and subdivide to 
ramify throughout the gland. Its branches are the — 

Right Portal. Inter.lobular Veins.' "1 ^^^^ ^^^^^ 

LeftFortaL Lobular Vems,' > ,r.„. 

' (Fie- 740 



Intra-lobular Veins.* 

of the intra-lobular, b^nnii^ at 



Vaginal Branches. 

Htpalii Veins, — are 

Suh-lobuiar Veins beneath 
each lobule, and entering the 
inferior vena Cava in the fis- 
sure for that vessel. 

Hepatic Arlery,9—'Ca^ nutrient 
vessel of the liver; arises 
fi^m the cosliac axis, enters 
the transverse fissure, and di- 
vides into branches which 
supply the cellular tissue, the • 
walls of ihe vessels, and the 
investing membranes of the'' 
liver, also forming aplexusin 
each lobule which anasto- 
moses with the terminal 
branches of the portal vein. 

Hepatii: Duel, — about I Ji inch 
long ; is formed in the trans- 
verse fissure hj the union of 

the two main biliary ducts, from the right and left lobes. It joins the 
cystic duct from the gall-bladder to form the Ductus Communis Chol£do- 
ehus. (See next page.) 
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Lymphatics, — accompany Ihe blood vessels in two sets, a suptificial set and 

What Nerves supply the Liver? Branches of the HepatEc Pleius, 
which is formed by branches derived from the left pneumi^astric, right phrenic 
and solar plexus. 

Describe the Structure of the Liver. The substance of ihe liver is 
of numerous 




Lcbules,^ of polygonal 
shape, and aboat ^ of i 
an inch in diameter, clus- ■ ' 
tered around the sub- 
lobular branches of the 
hepatic veins, and cod- 
nected together by con- 
-S neclive tissue,' blood 
vessels, ducts,' and lym- 
j^ J?. 4 phalics. Each lobule 

>^S?f«<^^y^;jfe^T^ * "'f'^ Cr/A.-each 

V^ ^^^^ aboutlhei3V,,oran;, 

Z inch in diameter, 

having a nucleus and 

nucleolus, yellow coloring matter, glycogen granules, and oil globules. 

Lobular Viim,' — forming a plexus in the lobule. 

IiUra- lobular Vein,*— in the Centre of each iobule. | 

Plexuses, — of lymphatics, nerves, and bile-ducts. 

What is the Capsule of Glisson ? The areolar tissue which surrounds 
the hepatic vessels in the transverse fissure, and accompanies them in their 
course throughout the substance of the liver. It is contipuous with the fibrous 
covering of the oigan. 

How may the Portal Velna be distinguished from the Hepatic, on 
section of the Liver ? The portal veins remain closed, being surrounded 
by the capsule of Glisson. The hepatic veins gape open, being adherent to 
the liver substance. 

Describe the Galt-bladder. It is a pear-shaped bag, 3 to 4 inches 
long, an inch in greatest diameter, holding from 8 to Iz fluid drachms, 
invested by peritoneum on its under surface and fundus, formed of a libro- 
muscular coat and lined by a mucous one, lying in a fissure on the under 
surface of the liver, close to its anterior border, and directed obliquely down- 
trarda, /onrords, and to the right. Its — 



\ (See Figs. 74. 75-) 
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Fundus^ — ^touches w abdominal wall immediately below the 9th costal 

cartilage, and is completely invested by peritoneum. 
Neck^ — coils twice upon itself, and empties into the Cystic Duct^ which is 

about an inch Ipng, and joins with the Hepatic Duct to form the Ductus 

Communis Giol^dochus. 

What is the Ductus Communis Chol^dochus ? A fibro-muscular tube, 
covered by peritoneum and lined with mucous membrane, about 3 inches in 
length, formed by the junction of the Cystic and Hepatic ducts, and emptying 
its contents (bile) into the descending part of the duodenum at a point about 
3 inches from the pyloric orifice of the stomach, generally in common with 
the duct of the pancreas. The three ducts above-named are often called the 
Biliary Ducts, 

THE PANCREAS, ^-g" y. /t' % 'L* 
Describe the Pancreas. The Pancreas is a racemose gland, abodt 7 
inches long, of a grayish-white color, situated behind the stomach and in front 
of the first lumbar vertebra. Its structure resembles that of the salivary 
glands, being composed of reddish-yellow lobules, united by cellular tissue, 
vessels and ducts, and ending in closed pouches surrounded by a capillary 
plexus. The— Vv e , c^^ T- ^"-^^ ^^ ^>^ ^ ^-r. ^ ^ /, ^ ^ 

Pancreatic Duct, or Duct of Wirsungy * — extends the whole length of the 

gland, and opens into the ,^ ^ , /^^^ ^^^ a. -"' '-^' 

duodenum about 3 inches 
below the pylorus, by an 
orifice common to it and 
the ductus communis chol^* 
dochus. 
Heady or Right Extremity, * 1 

is surrounded by the curve of the duodenum, the ductus communis chol^- 
dochus and the pancreatico- duodenal arteries. 
Tail, or Left Extremity, * — lies above the left kidney and in contact with 

the lower end of the spleen. 
Body • — is in relation anteriorly with the ascending layer of the transverse 
meso-colon, the posterior wall of the stomach and the transverse colon; 
posteriorly with the aor^a, portal vein, inferior vena cava, splenic vein, 
^- origin of the superior mesenteric artery, crura of the. diaphragm, left kid- 
ney and supra-renal capsule, and the left quadratus lumborum muscle. 
Arteries, are the — 

Pancreatica Magna, and Pancreaticse Parvae, from the splenic. 
Pancreatico-duodenalis, — ^branch of the hepatic artery. 
Inferior Pancreatico-duodenalis, — ^branch of the sup. mesenteric. 
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yUns, — open into the spleaic and mesenteric veins. 

Nfrvts, — from the solar plexus, fonning B Splenic Plexus. < 
Wbat is the LeBser Pancreas 7 A lobe of the bead of the pancreas; 
sometimcB detached therefrom, in which case it opens by a duct into the 
duodenum about an inch above the orifice of the pancreatic duct. 

THE DUCTLESS GLANDS. 
Name the so-called Ductless Glands. They are the Spleen, Supra- 
renal Capsules, Thyroid and Thymus Glands. The first two are in the abdo- 
minal cavity, the thyroid gland is in the front of the trachea, and the thymus 
gland is va the anterior mediastinum of the thorax. These organs have no 
excretory ducts, and theii functions are unluiown. 

THE SPLEEN. 

Describe the Spleen. The spleen is a soft, spongy and very vascular 

organ, about j by 3 by 2 inches, from 6 to 10 ounces in weight, and situated 

deeply in the lefi bypochondrium, embracing the cardiac end of the stomach, 

to which it is connected by the gastro-splenic omentum. Its — 

Outtr Surfact,—\i convex, corresponds to the gth, loth and iilh rili«, 
_ and is in relation with the inferior snr^e of the 

Fic 77- ,. . 

^1^ diaphragm. 

^^^^^^ Inner Surface, — is concave, and embraces the cardiac 
i ^^^^^^|K or spleaic end of the stomach. 

^^^^^^^^L £im/irs,— the anterior is thin and often notched; the 
^^^^H^^^^l posterior is thick and Uea on the left kidney, 
^^^^^^^^^1 Suspfnsory Ligament, — attaches the upper ej^emity to 
■^H^^^V the diaphragm, and is a fold of peritoneum. 
^^H^^^ Jiiluni,—i vertical Sssure about the middle of the con- 
^^BHp cave surface. It is pierced by the vessels, lymphatics 

^^^ and nerves. 

Feriionial, or Serous Coat, — Covers the whole organ, except at the attach- 
ments of the suspensory ligamenls and the gastro-splenic amentum. 
F^ro-etastU Cent, or Tunka Propria, — is reflected at the hilum upon the 
vessels, and gives 0? numerous tiands {Irabectda), which bound the 
lacunar spaces (areolai) of the oi^an. 
Malpighian Corpuscles., — are lymphoid sphenoidal expansions of the 
outer coat of the smajl arteries, and average in diameter about the ^ 
of an inch. They are attached to the arterioles of the organ in groups 
of 6 or 8, and are usoally pierced by an artery. Their reticulum is slender 
and open, densely filled witb lymphoid corpuscles, and welt supplied 
with capillaries. They have no capsule. 
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Splenic Substance or Pulpy — a soft, pulpy, brown-red mass, surrounding the 
Malpighian corpuscles, and contained in the areolae. It consists of a 
delicate net-work of connective-tissue corpuscles, containing pigment- 
granules (disintegrated blood-corpuscles), granular albuminous matter, 
nucleated and non-nucleated cells, and free nuclei, also red blood- 
corpuscles in every stage of metamorphosis. These are denominated 
the colored and colorless elements. 

Splenic Artery y — ^is large and tortuous, and divides at the hilum into 5 or 6 
branches, each suppl3ring a segment of the organ, and terminating either 
directly in the venous radicles, or in the lacunar spaces. 

Splenic Vein, — arises by radicles partly from the capillaries, partly from the 
lacunar spaces, and empties into the portal vein. 

Nerves, — are derived from the semi-lunar ganglion of the solar plexus and 
the right pneumogastric, forming the Splenic Plexus, 

THE THYROID GLAND. 

Describe the Thyroid Gland. It is a bi-lobed organ, about 3 inches in 
length, situated on the sides of the upper 2 or 3 rings of the trachea, and con- 
sisting of minute closed vesicles containing a yellow -colored fluid, surrounded by 
a dense plexus of capillaries, and connected together by areolar tissue. Its — 
Isthmus y'-*<ovin!tz\s the lower third of each lobe together, passing in front 

of the trachea. It is occasionally absent. 
Pyramid^ — ^is a third lobe, which sometimes arises from the left lobe, or 

ft-om the left upper border of the isthmus. 
Levator Glandulce Thyroidea, — are muscular bands occasionally found 
extending from the body of the hyoid bone to the isthmus of the gland or 
its pyramid. 

Name the Arteries of the Thyroid Gland. They are very laige, anas- 
tomose freely, and are the — 

Superior Thyroid, — ^branch of the external carotid, arising therefrom below 
the greater cornu of the hyoid bone, and giving off the following branches, 
viz. — 

Muscular. Hyoid. Superior Laryngeal. 

Glandular. Superficial Descending. Crico-thyroid. 
Middle Thyroid, Artery of Neibauhr, or Arteria Thyroidea Ima, — is 
occasionally found arising from the innominate artery or directly from 
the arch of the aorta, passing upwards along the front of the trachea. 
Inferior Thyroid, branch of the thyroid axis, gives off — 

Laryngeal Branch. CEsophageal Branches. 

Tracheal Branches. Ascending Cervical. 
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Enumerate the Veins and Nerves of the Th3rroid Gland. The 

Veins form a plexus in front of the gland and the trachea, giving rise to the — 

Superior Thyroid Vein, 'i , _ ■ _ , ,, . 

,/'j^i rr^ ' , rr ' f op^ ^^^^ the Internal Jugular Vein. 

Middle Tnyrotd Vein. ) "^ 

Inferior Thyroid Veiny opens into the Innominate Vein. 

Nerves — are branches of the pneumogastric, and of the middle and 

inferior ganglia of the sympathetic. 

THE THYMUS GLAND. 

What is the Thymus Gland ? It is a temporary organ, attaining its 
full size about the age of 2 years, then being about 2 inches long, lyi inch 
broad, 3 lines thick, and weighing about half an ounce. It subsequently 
atrophies, and has almost disappeared at puberty. It is situated in the anterior 
mediastinum and the neck, behind the sternum and the sterno-hyoid and 
sterno-thyroid muscles, extending from the level of the 4th costal cartilage to 
the lower border of the thyroid gland. In the mediastinum it rests upon the 
pericardium, and is separated by the thoracic fascia from the arch of the aorta 
and the great vessels. 

Describe its Structure. The Thymus gland consists of two lateral lobes 
(sometimes a third), together forming a pyramidal mass. It is surrounded by 
a fibrous capsule and is divided by Trabecule into primary and secondary 
lobules, which consist of meshes of delicate retiform tissue closely packed 
with lymph-corpuscles, and pervaded with capillaries. The so-called Central 
Cavity and Primitive Linear Tube, are deceptive appearances of the multi- 
plying cells in the interior of the gland. 

Name its Vessels and Nerves. The Thymus — 

Arteries, — are derived from the internal mammary, superior and inferior 
thyroid, subclavian and carotid. They ramify on the surface of each lobule, 
having smaller twigs converging toward the centre. 

Veins, — open into the left innominate and the thyroid. 

Lymphatics, — consist of intralobular and interlobular plexuses, and open into 
the anterior mediastinal glands. 

Nerves, — are very minute and derived from the pneumogastric and the sym- 
pathetic. 

THE SUPRA-RENAL CAPSULES. 

What are the Supra- Renal Capsules ? They are two small, crescentic 
shaped bodies, situated one on each kidney. Each presents a small fissure or 
Hilum anteriorly, from which its vein emerges, and consists of a — 

Fibrous Capsule, — which is very thin, closely adherent, and sends numerous 
septa inwards. 
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Cortical Substance^ — ^bomposed of columnar and rbunded cells, held together 

in layers by a fibrous stroma. 
Medullary Substance^ — is darker than the cortical portion, and pulpy. 

Consists of cells in groups, supported by a delicate stroma, and believed 

by some anatomists to be prolonged into nerve fibres. 

What are their Relations ? Their bases rest on the upper front parts of 
the kidneys, their posterior surfaces on the crura of the diaphragm, about the 
level of the loth dorsal vertebra. The — 
Anterior Surface ^ — of the right capsule is covered by the liver ; that of the 

left one by the spleen and pancreas. 
Superior Surface^ — of each is in relation internally with the great splanchnic 
nerve and semilunar ganglion. 

Name their Vessels and Nerves. The Lymphatics of these bodies 
open into the lumbar glands, but are very imperfectly known. Their — 

Arteries, — are the Supra-renal Branches of the aorta, renal, and inferior 
phrenic arteries, forming a dense capillary plexus in the cortical portion 
of the oi^an. 

Veins f—oi each open into a single trunk, the Supra-renal Vein, which on 
the right side of the body empties into the inferior vena cava, on the left 
side into the left renal vein. 

Nerves, — are chiefly derived from the solar and renal plexuses, with some 
filaments from the phrenic and pneumogastric nerves, forming a compli- 
cated network in the medullary substance of the organ, and having 
numerous small ganglia developed upon them. 

THE ABDOMINAL CAVITY. 

What is the Abdomen ? An oval cavity, situated between the thorax 
above and the pelvis below, invested by peritoneum internally, and containing 
the — 

Stomach, Pancreas, Abdominal Aorta. 

Intestines, Kidneys and Ureters. Inferior Vena Cava, 

Liver. \v Supra-renal Capsules, Recepiaculum Chyli, 

Gall-bladder, Bladder (when distended.) Thoracic Duct, 

Spleen, Uterus (during pregnanty.) Solar Plexus, etc. 

Name the Boundaries of the Abdomen. Above, it is bounded by the 
diaphragm; — below, by the brim of the pelvis; — posteriorly, by the vertebral 
column, and the fasciae covering the psoas and quadrati lumborum muscles ; — 
anteriorly and laterally^ by the transversalis fascia, the lower ribs, and the 
venter of the ilium. 
K 



162 



VISCERAL ANATOlfY. 



What Openings are found in its Walls ? ' They are the — 
' Opening for' the Vena Cava,— in the diaphragm. 
V Aortic Openings — behind the diaphragm, for the, aorta, vena azygos minor, the 

thoracic duct, and occasionally the left S3rmpathetic nerve. 
- (Esophageal Opening, — in the diaphragm, for the oesophagus, and the pneumo- 

gastric nerves. 
^ Umbilical Opening, — in the anterior wall, transmitting the umbilical vessels in 

the foetus, but obliterated after birth, leaving a puckered depression, the 

Umbilicus, 
i Internal Abdominal Ring, — on each side, half an inch above Poupart's liga- 
ment, for the passage of the spermatic cord in the male, and the round 

ligament of the uterus in the female. 
V Femoral or Crural Ring, -^on each side, just below Poupart's ligament; for 

the passage of the femoral vessels. This opening is closed by the Septum 

Crurale. (See Femoral Hernia.) 

Name the Regions of the Abdomen. The Abdomen is divided into 9 
regions, by two horizontal lines, — one between the cartilages of the 9th ribs, 
another between the crests of the ilia, — aikl 2 vertical lines from the cartilages 
of the 8th ribs to the centre of Poupart's ligament. The 9 regions thus formed 
are named the — 



Right Hypochondriac, 
Right Lumbar, 
Right Inguinal, 
Fig. 78. 




Epigastric, Left Hypochondriac, 

Umbilical, Left Lumbar, 

Hypogastric, Left Inguinal, 

What Parts are contained in each 
Region ? 

Right Hypochondriac ^^r^»t?»,— contains 
the right lobe of the liver, gall-bladder, 
duodenum, hepatic flexure of the colon, 
upper part of the right kidney, and the 
right supra-renal capsule. 

Epigastric Region, — contains the right 
two-thirds of the stomach, left lobe and 
lobus Spigelii of the liver, hepatic 
vessels, coeliac axis, solar plexus, pan- 
creas, and parts of the aorta, inferior vena 
cava, vena azygos, and thoracic duct. 

Left Hypochondriac Region, — contains the 
splenic end of the stomach, spleen, tail 
of the pancreas, splenic flexure of the 
colon, upper half of the left kidney and 
its supra-renal capsule. 



A 
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JRigkt Lumbar /dtgioni—contams the ascending colon, lower half of the right 

kidney, and part of the small intestine. 
Vmdt/tcal,— contains the transverse colon, transverse duodenum, part of the 

great omentum and mesentery, and part of the small intestine. 
Zfft Lumbar /^g^^on,— contains the descending colon, lower half of the left 

kidney, and part of the small intestine. 
Higkt Inguinal J^egton,— contains the right ureter, caecum, appendix vermi- 

formis, and the spermatic vessels of that side. 
Hypogastric Region^ — contains part of the small intestine, the bladder in 

children and when distended in adults, and the uterus during pregnancy. 
Left Inguinal Region^ — contains the left ureter and spermatic vessels, and the 

sigmoid flexure of the colon. 

THE PERITONEUM. 

What is the Peritoneum ? A serous membrane, forming a closed sac, 
\t& parietal layer lining the walls of the abdomen and pelvis, its visceral layer 
being reflected more or less completely over all the abdominal and pelvic 
viscera. Its free surface is covered with squamous epithelium, and is smooth, 
moist, and shining Its attached surface is connected to the viscera and the 
parietes of the abdomen by the sub- peritoneal areolar tissue. 

Is the Peritoneum always a closed sac ?- No ! In the female it is con- 
tinuous with the mucous lining of the Fallopian tubes, which at their free 
extremities open into its cavity. 

Name the Divisions of the Peritoneum. The — 
Greater Sac, — extends over the anterior two-thirds of the liver, behind and 

above the stomach, below, behind, and in front of the great omentum, and 

below the meso -colon. 
Lesser Sac, or Cavity of the Great Omentum, — extends behind and below the 

liver and stomach, above the meso-colon, and within the great omentum. 

What is the Foramen of Winslow ? A constriction of the peritoneal 
cavity connecting the two sacs, situated behind the right free border of the gastro- 
hepatic or lesser omentum, and formed by the gastric and hepatic arteries as 
they curve around to the coeliac axb. Its boundaries are as follows, viz. — 

Anteriorly, — the lesser omentum, containing the duodenum, hepatic artery, 
portal vein, and the ductus communis chol^dochus. 

Posteriorly, — ^the inferior vena cava, and the right crus of the diaphragm. 

Superiorly, — the lobus Spigfilii of the liver. 

Inferiorly, — the hepatic artery, curving forwards from the coeliac axis 

What passes through the Foramen of Winslow ? Nothing. 



Gttslro-eelic or Great Ommtum,'^ 
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What are the Omenta ar Epiploa ? They are folds of peritoneum con- 
Dccting the stomach with othei organs, and ure 3 in Dumber, namely, the — 
—consists of four layers of peritoneum, 
the most anterior and posteiior of which 
belong to the greater sac, the two inter- 
nal to the lesser sac. The two anterior 
layers descend from the stomach and the 
spleen, over the small intestines, and 
then ascend as the poaerior layers, to 
enclose the transverse colon. 
\Gaitro-hepatic or Laser OmiHtum, — con- 
sists of two layers of peiitoneuin, the 
upper belonging to the greater sac, the 
lower to the lesser sac. It extends from 
the transverse fissure of ttie liver to the 
lesser curvature of the stomach, and con- 
tains in its light free margin the — 
■ Hepatic Aitety. 
J, Portal Vein. 
; Lymphfllics. 

i Duaus Communis Cholidochns. 
) First pan of the Duodenum. 
I Hepatic Pleius of Nerves. 
\ Gastra-iplenic Omm/iim,— connects the 
stomach with the splqen, and is con- 
tinuous by its lower border with the 
great omentum. It contains the Splenic 
Vessels and the Vasa Brevia. 
What are the MeaoB or Mesenteries ? Folds of peritoneum connect- 
ing the various parts of the intestinal canal {except the duodenum) to ihe 
abdominal walls. Each one contains the vessels of the part which it sup- 
ports. They are the— 

Mesentery proper.^* Meso-cacum. Meso-colon.^' Meso-reetum. 
What Ligaments are formed by the Peritoneum ? Tbey are 17 folds 
of peritoneum which support certain oi^ans, vii, — 

I Gastro-phrtnic, — ^from (he stomach to the diaphragm. 

4 Hepatic — the longitudinal, coronary, and 2 lateral ligaments of the liver. 

5 Vesical, — the &lse ligaments of the bladder. 

6 Uterine, — z vesico-uteiine, 2 reclo-nlerine, and 2 lateral or broad liga- 
ments of (he uterus. 

I S/iltJtic, — the suspensory ligament of the spleen. 
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Name the Viscera covered by Peritoneum. They are the-* 
V Liver"^ (almost wholly). ^ Transverse Colon.^ 

y StoMach'^ (almost wholly). Sigmoid Flexure, 

spleen. r 7 ^ ^ Rectum (upper ^). 

^ Duodenum^ (first part). "^ Ovaries.^ 

V Small Intestine,^ ^ Uterus.* 

Name the Viscera partially invested by Peritoneum. The — 
Duodenum^ (descending and Descending Colon. 

transverse portions). .-., Rectum'' (middle third). 

Cacum. 7) ^^«fl® (upper part). 

Ascending Colon. B ladder'^ ^ (posterior wall). 

What Viscera have no Peritoneal Investment ? The — 
Rectuifi'^ (lower third). Pancreas.^ 

-5/tf^i:^if/'i (neck, base and 4' Kidneys. 

anterior surface). Supra-renal Capsules. 

Vagina^ (lower part). 

What are the Appendices Epiploicac ? Pouches of peritoneum situated 
along the colon and upper third of the rectum, and filled with fat. They are 
chiefly found along the transverse colon. 

A Demonstration of the Peritoneum is best made with a large bag of 
mosquito- netting, sewn up along all four sides, and having a central slit to 
represent the incision usually made in the laparotomy operation. Sponges of 
various sizes will represent the various organs, and may be pushed into folds 
of the bag and tied in by string, wholly covered or partially covered, as the 
case may be, for each. Professor Pancoast used this method of demonstration 
in his lectures, making the subject perfectly clear to many who never under- 
stood it before. 

ORGANS OF VOICE AND RESPIRATION. 

THE LARYNX. 

What is the Larynx ? A musculo-membranous-cartilaginous box placed 
between the trachea and the base of the tongue, and constituting the essential 
organ of voice. 

Name its Cartilages. They are nine in number, 3 single and 3 in pairs, 
viz. — 

Thyroid Cartilage. 2 Arytenoid Cartilages. 

Cricoid Cartilage. 2 Cuneiform Cartilages. 

Epiglottis. 2 Comicula Laryngis. 
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Describe the Vocal Chords. They are in two sets, the — 
Superior or False Vocal C4^r</j,— containing the superior thyro- arytenoid 
ligaments, — extend from the angle of the thyroid cartilage around to the 
anterior surfaces of the arytenoids, and consist of two folds of mucous mem- 
brane, each having a free crescentic margin. 
Inferior or True Vocal Chords^ — containing the inferior thyro- arytenoid liga- 
ments, — extend from the angle of the thyroid cartilage around to the ante- 
rior angles of the bases of the arytenoids, and consist of two thin layers of 
mucous membrane covering the ligaments named, each having the thyro- 
arytenoideus muscle external and parallel to it. 

What is the Glottis ? The Glottis or Rima Glottidis is a narrow chink 
or interval between the inferior vocal chords, formed by the projection into 
the cavity of the larynx of these chords and the th3rro-arytenoidei muscles. 
Its greatest length is less than an inch, its greatest breadth about half an inch. 
Its form is a narrow fissure of varying size. 

What is the Ventricle of the Larynx ? An oval depression on each 
side of the larynx, between the true and false vocal chords, leading up to the 
sacculus laryngis by a narrow opening. 

What is the Sacculus Laryngis ? A blind pouch situated in each 
laryngeal wall at the level of the false vocal chord. It is of conical shape, 
and contains 60 or 70 small mucous glands which secrete a fluid for the 
lubrication of the true vocal chord. The sacculus is covered in by the 
aryteno-epiglottideus inferior muscle internally, and by the thyro epiglot- 
tideus externally, both muscles compressing it to discharge its contents. The 
Sacculus Laryngis is also called the Sinus of Morgagni^ and the lower part 
of the ventricle is sometimes named the Sac of Hilton, 

What class of Epithelium lines the Larynx ? Its mucous membrane 
is covered with Ciliated Epithelium below the level of the superior vocal 
chords, extending in front as high as the centre of the epiglottis. Over the 
rest of the larynx is Squamous Epithelium, 

Describe the Lar3mgeal Muscles. They are 4 in number on each side 
and one in the median Une, viz. — 

Crico-thyroid (2), — from the front and side of the cricoid cartilage,^ — into 
the lower and inner border of the thyroid.^ Action^ to tilt the thyroid 
cartilage forwards, thus elongating and making tense the vocal chords. 
Nerve f superior laryngeal. 

Crico-arytenoideus Posticus (2), — from the cricoid cartilage posteriorly, — 
into the posterior angle of the base of the arytenoid cartilage. Action^ 
to rotate the arytenoids cutwards and open the glottis, while keeping the 
vocal chords tense. Nerve, recurrent laryngeal. 




the coneapondiDg parts 
fibres, and filling 
laitilages. Action, by 
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Crita-aryttnoidtut Lateralii li (2), — from the Fig. S}. 

upper lateml border of the cricoid cartilage, 

— into the posterior angle of the base of the 

BTTtenoid. Action, to rotate the arytenoids 

inwards and close the glottis. Nervt, recur- 
rent laryngeal. 
Thyra-arytenmdius' (z), — from the angle of 

the thyroid cartilage and the posteiior surface 

of the dico-thyroid membrane, — into the 

base and anterior surface of the arytenoid. 

AcHim, to shorten and relax the vocal chords 

by approximating the cartilages, and lo com- 
press the saccnlus laryngis. Nerve, recurrent 

laryngeal. 
Aryimoideta (l), — from the posterior surface 

and outer border of one arytenoid cartilage, — in 

of the opposite caitilage; having oblique aod It 

Up the posterior concave surfaces of the aryteti 

approximating the arytenoids, to close the back part of the glottis. 

Nerves, superior and recurrent laryngeal. 
A small fasciculus, called the Keralo-eritoideus, is sometimes found below 

the arytenoideus, extending from the cricoid cartilage to the inferior coniu 

of the thyroid. It occurs once in 5 cases, usually on one side only^ but 

occasionally on both, and acts to fix the lower horn of (he thyroid caiti' 

lage backwards and downwards. 
Another small muscle is found frequently, though rarely described in the 

books, the Triticeo-glossus. It arises from the cartilaginous nodule in the 

bteral thyrohyoid ligament, and passes forwards and upwards 10 enter 

the tongue along with the kcralo^Iossus muscle. 

Describe the Muscles of the Epiglottis. They are 3 double muscles, 
as follows, viz. — 

Thyro-tpigloltideHi (3), — from the mner surfitce of Ihe thyroid cartilage, — 
into the margin of the epiglottis, and the aiyleno-epiglottidean fold. 
Actum, to depress the epiglottis, and compress Ihe sacculus laryngis. 
Nerve, recurrent laryngeal. 

Aryteno-epigleliidttu Superior (j), — from the apex of the arytenoid Carti- 
lage, — into the aryteno-epigloltidean fold. Action, to constrict ihe supe- 
rior aperture of the- larynx. Nerve, recurrent laryngeal. 

Arytena-tpiglottideus Inferior [2), — from Ihe arytenoid cartilage just above 
Ihe attachment of the superior vocal chord, — into the lacculus laryngis 
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and the margin of the epiglottis. Action, to compress the saccolus 
laryngis. Nerve, recurrent laryngeal. 

Name the Arteries and Veins of the Larynx. The— 
Arteries, — are the Laryngeal Branches of the superior and inferior thyroid ; 
and the Crico-thyroid Branches of the superior thyroid, which anastomose 
on the crico- thyroid membrane with their fellows of the opposite side. 
Veins, — empty into the superior, middle and inferior thyroid veins. 

Describe the Laryngeal Nerves. They are the Superior and Recurrent 
Laryngeal Branches of the pneumogastric, joined by filaments from the spinal 
accessory and the sympathetic. The — 

Superior Laryngeal, — is the nerve of sensation. It enters the larynx by a 
hole in the thyro-hyoid membrane, and supplies the mucous membrane, 
and the crico-thyroid and arytenoideus muscles. It has the following 
branches, namely — 

External Laryngeal. Internal Laryngeal. 

Recurrent Laryngeal, — is the motor nerve. It winds from before back- 
wards, around the subclavian artery on the right side, around the arch of 
the aorta on the left side, and is distributed to all the laryngeal muscles 
except the crico-thyroid, — giving off, in its course, cardiac, oesophageal, 
tracheal and phamygeal filaments, and finally anastomosing with the 
superior laryngeal nerve. 

THE TRACHEA AND BRONCHI. 

What is the Trachea? A membrano-cartilaginous, cylindrical tube, 
about 4^ inches long, and ^ to i inch in diameter, beginning at the lower 
border of the larynx, ^ opposite the 5th cervical vertebra, and ending opposite 
the 3d dorsal, by its bifurcation into the two bronchi. It is composed of a 
fibro elastic membrane containing 16 to 20 imperfect cartilaginous rings, con- 
nected by muscular fibres. It is lined with mucous membrane covered with 
ciliated columnar epithelium, and furnished with glands. Its anterior surface 
is convex, its posterior surface flat. 

State its Chief Relations in the Neck and Thorax. 
Anteriorly, — it is covered from above downwards by the — 

Isthmus of the Thyroid Gland. Thymus Gland. 

Inferior Thyroid Veins. Arch of the Aorta. 

Stemo-hyoid Muscle. Innominate Artery. 

Sterno-thyroid Muscle. Left Carotid Artery. 

Manubrium of the Sternum. Deep Cardiac Plexus. 

Posteriorly, — ^it is in relation with the — 

CEsophagus. Right Recurrent Larjmgeal Nerve. 
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Laterally^ — with the — 

Common Carotid Arteries. Recurrent Laryngeal Nerves. 

Thyroid Gland. Pleurae. 

Inferior Thyroid Arteries. Pneumogastric Nerves. 

Describe the Bronchi. They are two tubes similar in formation to the 
trachea, extending from its bifurcation into the lungs, where they divide and sub- 
divide into bronchial tubes, losing their rings at the 2a or 3d subdivision, whence 
plates of cartilage extend in their walls to their minuter ramifications. The — 
Right Bronchus, — is the widest, and the most horizontal, about i inch long, 
has 6 to 8 rings, and divides into 2 main divisions (though its lung has 
3 lobes). 
Left Bronchus^ — is the narrowest and most oblique, nearly 2 inches long, 
has 9 to 12 rings, and divides into 3 main divisions (though its lung has 
2 lobes). 

What are the Relations of the Bronchi ? Beginning opposite the 3d 
dorsal vertebra, the right bronchus enters the lung opposite the 4th dorsal 
vertebra, the left bronchus opposite the 5th. The Right Bronchus lies behind 
the vena cava superior and the right auricle of the heart, having the right pul- 
monary artery at first below, then anterior to it, and the vena azygos major 
arching over it from behind forwards. The Left Bronchus passes beneath the 
arch of the aorta and in front of its descending portion, also in front of the 
oesophagus and the thoracic duct, having the left pulmonary artery above and 
in front of it 

Name the Vessels and Nerves of the Trachea and Bronchi. 

Arteries,-— Tracheal Branches of the inferior thyroid (br. of thyroid axis), and 

the Bronchial (brs. of thoracic aorta). 
Veins, — open into the thyroid plexus and the bronchial veins. 
Lymphatics, — ^terminate in the mediastinal glands. 
Nerves, — are derived from the pneumc^astric and its recurrent laryngeal 

branch, also from the S3rmpathetic. 

THE LUNGS. 

Describe the Lungs. The lungs are the two essential organs of respiration, 
contained in the cavity of the thorax, covered by the pleurae, and characterized 
by lightness (sp. gr. 0.345 to 0.746), sponginess, elasticity, and crepitation when 
pressed. They weigh together about 42 ounces, the right lung being the heaviest 
by about 2 ounces. At birth their color is a pinkish-white, mottled as age ad- 
vances by slate- colored patches, from the deposit of carbonaceous granules in 
the areolar tissue of the organ. The Right Lung is the largest and has 3 lobes ; 
the Left Lung has 2 lobes. Each lung presents for examination an — 



Afex,' * — projecting into the neck about an incli above the ist rib, wbe» k ' 
is in [elation with Ihc subclavian artery and the scaleai muscles. 

Base,^" — is broad, concave, and directed obliquely downwards and back- 
wards, resting on the upper convex surface of the diaphragm. 

Exltmal Sur/acf, — is convex, smooth, marked by the tissures, a 
Eponds in fonn lo that of the thorax. 

Inmr Surfa^i, — is concave, the left lung excavated for the heart, the si 
face totming part of the walls of the middle mediastinum. 




_ . , , f Bronchus, etc. 

From above, dowuwarda, on J 

right tide of body. J „ , . 

( Pulmonary veins. 

From above, downwardi, on i _ r . _ — 

i-ft -J r .. J A Bronchus, etc. Y A. B. V. 

left tide of body. i „ , ^ ( 

l_ PulmoEiaiy veins, j 

Describe the Stnictuie of the Lung. Tbe lung has a serous coat (the 
pleura) ; a sob-seroos, elastic areolar tissue, investing the entire o^an, and ex- 
tending inwards between the lobnlei ; and the parenchyma, or tme luiq^-tissue, 
composed ot- F^ g^ 

Lobvlfs, — each consisting of several air- 
cells or compaitmenis, arranged around 
the termination of a bronchiole, and 
surrounded by 6 plexuses of pulmon- 
ary and bronchial arteries and vdns, 
lymphatics and nerves. Each lobule 
is a miniature lung, pyramidal in form, 
with base ootwards, and about -^ inch 
in diameter. 

Alveeli, orAir-eiUs, — are Separated from 
each other by thin septa, are lined 
with pavement epithelium on a base- 
ment membrane, and vary in diam- 
eter from jin to ^ inch. (See Fig. 
85] 

Name the Veaaela and Nerves of the Lunga. The tangs are nour- 
ished by the bronchial arteries, and supplied with blood for oxygenation by 
tbe pulmonary aiteiies. 

SroHchial ArierUs,—aiK derived from the thoracic aorta. 

Pulmonary Arteries, — are derived from the right heart. 

Branchial r«Hi,— open on the right side into the vena azygos, on the left 
side into tbe superior intercostal vein. 

Pulmenary Veins, — open by 4 tai^e orifices into the left auricle of tbe 
heart, carrying oxygenated blood from the lungs to the heart. 

Lymphatics, — terminate in tbe bronchial glands. 

Nerves, — are branches from the pneumogaslric and the sympathetic, form- 
ing tbe Anterior and Posterior Pulmonary Plexuses, from which lilaments 
are distributed to each lobule. 
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THE PLEURiB. 

What are the Pleurae ? Two delicate serous sacs, one surrounding each 
lung and reflected over the pericardium, the diaphragm, and the inner surface 
of the thorax. 

Where do the Pleurae meet ? For a short space behind the middle of 
the sternum, at the approximation of the anterior borders of the lungs. 
What Names are given to the parts of the Pleurae ? The — 
Pleura PulmonaltSy or Visceral Layer^ — covers the lung, and invests that 

organ as far as its root. 
Pleura Costalis, or Parietal Layer, — lines the inner surface of the parietes of 

the chest. 
Cavity of the Pleura, — ^is the space between the two layers. 

What is the Ligamentum Latum Pulmonis ? The Broad Ligament 
of the Lung is a triangular fold or reflection of pleura, which descends from 
the root of the lung posteriorly to the upper surface of the diaphragm. 

State the Differences between the Pleurae. The right sac is shorter, 
wider, and reaches higher into the neck than the left. 

Enumerate the Parts in Relation with the Left Pleura. Its — 
Visceral Layer, — is in contact with the left lung. 

Parietal Layer, — ^is in relation with the vertebral column, the ribs, intercostal 
muscles and vessels, the sternum, the left sympathetic nerve, the diaphragm, 
the arched portion of the subclavian artery, and the origin of the left carotid, 
the left pneumogastric, phrenic and cardiac nerves, the trachea, oesophagus, 
aorta and the pericardium. 

What is the Mediastinum ? It is the space between the two pleurae in 
the median line of the thorax, extending from the sternum to the vertebral 
column, and containing all the thoracic viscera except the lungs. 

Enumerate the Contents of each of its Divisions. The — 
Anterior Mediastinum, contains the — 

Origins of the Sterao-hyoid and Stemo-thyroid Muscles. 
Triangularis Stem! Muscle. Thymus Gland. 

Left Internal Mammary Vessels. Lymphatics. 

Middle Mediastinum, contains the — 

Heart and Pericardium. Bifurcation of the Trachea. 

Ascending Aorta. Pulmonary Arteries and Veins. 

Superior Vena Cava. Phrenic Nerves. 

Posterior Mediastinum, contains the — 

Descending Aorta. Pneumogastric Nerves. 

• Azygos Veins. Splanchnic Nerves. 

Superior Intercostal Veins. Thoracic Duct. 

CEso/>hagus. Lymphatic Glands. 



THE URINARY ORGANS. 
THE KIDNEYS. 
- Where are the Kidaeyt situated ? Posteriorly in the abdomen, one on 
each side of the spinal column, behind the peritooeam, and extending from 
llie level of the i ith lib Co near the crest of the ileum. The right kidney is 
lower than the left. 

Stat« their Dimensions. Each one ia about 4 inches hy 2 hf i, and 
weighs from 4 to 6 oz. 

EDumerate their Relations. The — 
Anttrier Surface of the Right IChinty,-~a in relation with the right lobe of 

the liver, descending daodenum, and the ascending colon. 
Anterior Surface of the Lefl Kidnty, — with the tail of the pancreas, descend- 
ing colon, and part of the qpleen. 
Posterior Surfati, — with the cms of the dii^iagm, nth and I zth ribs, psoas 

magnuG, quadiatus lumbonim, and the aponeurosis of (he transversalis mnscle. 
St^erior Extremity, — is capped by the supra-renal capsule. 

Describe the Hilum of the Kidney. The Hilun is a fissure od the ianer or 
concave boTdeT,leading into the .S'i'xki or cavity of the gland. Il contains the — 

Renal Vein, — in front. Renal Artery, — neit in order. 

Ureter, or Excretory Duct, — behind and below. 

Describe the Kidney-structure. A vertical section presents the — 
Pehiis or Sinui,' — [he cavity, forming the beginning of (he ureter ' or ex- 
cretory duct of the gland. Its divisions are 

the 3 Infundibula ' , and these are again '"' 

divided into Calices * or pouches, into which 

open the orifices of the pyramids, looo orilices 

situated on each Papilla 
itedullary Substance,* — consists chiefly of the 

tubes of Bellini and Henle arrai^d in Pyra 

mids of Malpight whose apices project 11 

the calices of the pelvis 
Cortical Substance ' — forms the surface of the j 

gland, and consists of annifeious tniiules I 

(straight and convoluted) Malpighian bodies 

blood-vessels, nerves lymphatics connective 

tissue, and a. granular matrix It is of a red 

color, and is proloi^ed down to (he pelvis be 

tween the pvramids these prolongations being 

named the Columns of Berlin 
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Describe the Tubuli Uriniferi. The uriniferous tubes begin at the MaU 
pighian corpuscles in the Capsules of MUller, and end at the orifices on the 
surfaces of the papillae. Their various portions are the — 
Convoluted Tubes of Ferreiriy — in the cortical substance. 
Looped Tubes of HenU, — descending from the former and ascending into 

the next mentioned. 
Straight Tubes of Bellini^ — in the medullary substance, arranged in pyra- 
mids, the Pyramids of Malpighi. 

What are the Pyramids of Ferrein ? They are pyramidal arrangements 
of the tubes of Ferrein at the bases of the pyramids of Malpighi. 

What are the Malpighian Bodies ? They are small red bodies found in 
the cortical substance, each formed by the dilated extremity of a tube of Fer- 
rein, about the j^ inch in diameter, and consisting of the — 

Malpighian Tuft^ — a tuft of capillary vessels, the termination of some 

branches of the renal artery « and vein.w 
Capsule of Muller^c — the dilated extremity of a 
tube of Ferrein,*/ investing the Malpighian tuft 
probably by two layers, similar to the pleural 
investment of the lungs. 

How is the Kidney invested ? By a dense 
fibrous Capsule, which is continued inwards at the 
hilum, to line the sides of the sinus and form sheaths 
around the vessels. The kidney is also surrounded 
by a large quantity of fat. 

Enumerate the various Divisions of the Renal 
Vessels. They are all derived from the Renal 
Artery and the Renal Vein, but in their course have 
received different names, as follows, viz. — 
Renal Artery^ — branch of the abdominal aorta. Divides into the — 
Primary Branches ^ 4 or 5, — arising just external to the hilum, again sub- 
divide and enter in the columns of Bertin as the Ajteriae Propriae Renales, 
which form — 
Arterial Arches^ — over the bases of the pyramids, and divide into ascend- 
^ ing and descending branches. 

Interlobular Arteries^ or Ascending Branches^ — supply the cortical sub- 
stance, and end in the Stars of Verheyen. (See next page.) 
Arteriole Recta, or Descending Branches, — supply the medullary pyra- 
mids, ending in venous plexuses therein. 
'ffh'^ft/ P?sseJs, — ^to the Malpighian bodies, from the ascending branches. 




THE URETERS. 177 

Malpighian Tufts^ — are capillary plexuses within the Malpighian bodies. 

From them arise the — 
Efferent Vessels^ — whether arterial or venous, is undecided. They form 
Venous Plexuses^ — on the convoluted uriniferous tubes. 
Stars of Verheyen^ — are venous plexuses of stellate form, situated on the 

surface of the kidney, beneath its capsule, joining to form the — 
Interlobular Veins^ — ^from the cortical portion ; which with the 
Vena Rectce^ — from the medullary pyramids, making 
Venous Arches t—o\tr the bases of the pyramids, finally meet in the— 
Vena Propria Renales, — and they end in the 
Renal Vein^ — ^which empties into the inferior vena cava. 

Whence are the Nerves of the Kidney derived ? From the Renal 
Plexus, which is formed by filaments from the solar plexus and the lesser 
splanchnic nerve. 

THE URETERS. 

What is the Ureter ? The excretory duct of the kidney, forming, by its 
upper expanded portion, the cavity of that gland. It is a musculo-membra- 
nous tube, i6 to i8 inches long, as large as a small goose-quill; and ends 
at. the base of the bladder, into which it opens obliquely by a constricted 
orifice, about 2 inches from the orifice of its fellow. The ureter commences 
in the — 

Calices^—*j to 13 small tubes, embracing the papillae of the kidney, and 
joining to form the — 

Infundibular — 3 or 4 in number, which unite in the — 

Pelvis^ — a funnel-shaped dilatation of the upper portion of the ureter. 

Describe its Course. It descends obliquely inwards along the posterior 
wall of the abdomen, enters the posterior false ligament of the bladder in the 
male, and that of the uterus in the female, through which it passes forwards 
and inwards to the posterior angle of the trigone vesicae, lying between 
the muscular and mucous coats of the bladder, for about three- fourths 
of an inch. 

What are its Relations ? It lies upon the psoas muscle, behind the peri- 
toneum and below the spermatic vessels, over the common iliac or the external 
iliac artery, behind the ileum on the right side, behind the sigmoid flexure 
on the left. The right ureter lies close to the outer side of the inferior 
vena cava. 

Describe its Structure. The ureter has 3 coats — a fibrous, a muscular, 
and a mucous; the epithelium of the mucous coat is different from that 
of the urethra, the bladder, or the uriniferous tubes, being spheroidal in 
shape. 
L 
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THE BLADDER. 

What is the Bladder ? It is the nrinaiy reservoir, i mascnlo-membra- 

nons sac, situated in the anterior portioD of the pelvis, behind the pubes. 

When moderaleljr distended it measnres about 5 by 3 inches, sod holds about 

p,Q gg Summit, — is connected to the umbilicus bjr the 

Urachal Bud the oblilerated 'H.ypogaOLtv: 
Arteries of the fictiis, forming three fibrous 
cofds, the Superior Ugament of the bladder. 
Body, — is in reUtion in front with the triangular 
ligaineot, the sjinphysis pubis, and the in- 
ternal obturator muscles, — behind it is cov- 
ered by peritoneum, and is in relation 
with the rectum ta the male, with the 
nteni* aod upper put of the vagina in the 
female. Each side is crossed oUii^uely by 
the obliterated hypogastric artery and the vas 
deferens,' the first passing from below for. 
i wards, the latter from below backwards. 

Fundus or Base, — rests on the second portion of the rectum in the male, on 
the Tower part of the cervix uteri and adherent to tbe anterior wall of the 
vagina in the female. It is partly covered by peritoneum. 
Cernix or Neek, — is constricted and continuous with the urethra,^ It is sur- 
rounded in the male by the prostate gland.A and is directed downwards 
and forwards. 
N«me the Ligament* of the Bladder. They number 10, of wMch 5 
are true ligaments, and 5 are false, the latter being folds of peritoneum. They 
are named as follows, — 

Trai Ligamenti. False Ligaments. 

a Anterior (pubo-prostatic). a Posterior. 

3 Lateral. 2 Lateral. 

Superior (Ihe Urachus, etc.). Superior. 

What is the Urachus ? II is tbe obhteialed remains of a canal, which 
In the embryo connecis the bladder with the allanlois- It is situated between 
the two obliterated hypc^astric arteries, and with them forms the superior liga- 
meni of the bladder, connecting the summit of that organ with the umbilicus. 
What is the Trigonuni Vesica ? (', Fig. 89.) The Vesical Trigone is 
a triangular space, of pale colc^, at Ihe base of the bladder interiorly, charac. 
terized by its smooth soriace and the intimate adhesion between its mucous 
uid jnuscalar Coats. Its boundaries are — 



S" 
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In Fronts — the urethral opening. 

Posteriorly y — a line connecting the orifices • of the ureters. 
Laterally y — two ridges of mucous membrane, which extend from the ure- 
thral orifice back to the orifices of the ureters. 

What is the Uvula Vesicas ? (*, Fig. 89.) A small elevation of mu- 
cous membrane projecting from the floor of the bladder into the urethral orifice. 
It is said to be lifted by the anterior fibres of the levator ani muscle. 

describe the Structure of the Bladder. It has a^partial peritoneaMh- 
vesmient, and its walls are composed of Mcoats,^^ muscular, a^Mhmr, smd*^ 
a inucoiw^s^The — ^^"^ 

.A/itfa</arCfei^— consists of 5 sets of fibres, as follows^^* ^ !^ 

External anolnt^al Longitudinal fibres. >^ < 

Intermediate Circut^l^4!)Hes, forming a Sphip^r Vesica at the neck of 

the bladder. 
Transverse fibres, connecting tH^^^aji^es of the ureters. 
Muscles of the Ureters, connepiit^^ th^h^Qrifices with the middle lobe of 
the prostate gland. 
Cellular Coat^ — conne^^s^e other two coats togethei^>ft|;id is closely attached \ 
to the mucoi^^'^^t. ^"^^v^ \ ^ 

Mucous Co^i^^is covered with epithelium intermediate in fonnBtt^^en the 
coluRlmir and the squamous ; is loosely connected to the muscularbo^l, 
eitcept at the trigone vesicale and the uvula vesicae, where it is closel)r^ ~ 
adherent. 

What Nerves supply the Bladder? Branches from the hypogastric 
plexus supply its upper part, — from the sacral plexus its base and neck. 

The Male Urethra. 

What is the Urethra ? It is the urinary canal from the neck of the 
bladder to the meatus urinarius ; in the male it is chiefly within the penis, and 
from 8 to 9 inches in length. 

Enumerate its Divisions. The male urethra is divided into 3 parts, — 
the prostatic, membranous and spongy. 

Describe the Prostatic portion of the Urethra.^* It is that part of 
the canal which pierces the prostate gland, ^ 2 [^ about i}^ inch in length, of 
spindle-shape, and is the widest and most dilatable part of the urethra. Its 
floor presents the — 

Veru Montanum, or Caput Gallinaginis,^ — an elevation of the mucous 
membrane and its adjacent tissue, }( inch long, and supposed to contain 
muscular and erectile tissue. 




Frostaiie Smus." 

Ihe -v 



on each side of 
con t Dining Ihe 
orifices of the prostatic duels. 
Siitui Pocuhris, or Utrrus Masnt/inus,* 
— a email cul-de-sac situated at the 
frunt part of the vem montanum. It 
extends for J^ inch upwardsand baclt- 
wards into the prast ale gland, beneath 
its middle lobe. 

Orijiets of Ihe Seminal Diuti.—apen 
on the margins of the sinus pocularis. 

Describe the Membranous portion 
of the Urethra." It is ^ inch long 
above, an.i i^ inch along its floor, bcin^ 
that part of the canal lying between the 
layers of the triangular ligament of Ihe 
perineum, lis walls are verji thin, and 
almost destitute of erectile tissue. H is 
surrounded by the compressor urethra nius- 
clei and eicepl the orifice, is the narrowest 
part of Ihe urethral canal. On ils sides are 
the— 

ZJHrfj fl/ Cewpn's Clauds,'^'— on their 
way to open into Ihe bulb of the 



urethr 



(See p. I 



Describe the Spongy portion of the 
Urethra. It is about 6 inches long, and 
has two dilatations, one at each end, named 
respectively the Bulb and Ihe Fossa Na- 
vicalaris. The— 
""" Bulb of tht Urethra,'^'— a the upper 

end of the spongy portion, projects backwards for ^ inch, and contains 
the orifices of Cowper's glands. 
Fossa NavUulatis, — is the lower dilatoUon of the urethra, and is situated 

within ihe glaos penis. 
Lamia Magna, — the largest of several orifices of mucous follicles, situated 

on the roof of the fossa naviculsris. 
Glands of Litirf, — are numerous mucous glands and folUcIcs, opening into 
the urethral canal, their orifices being directed forwards. 
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Describe the Structure of the Urethra. It has 3 coats, a mucous, a 
muscular, and an erectile. The — 

Mucous Coaif — is continuous with that of the whole urinary tract and the 

ducts of the glands opening therein. Its epithelium is columnar, except 

in the fossa navicularis, where it is squamous. 
Muscular C(9a/,— consists of a layer of longitudinal fibres of the unstriped 

variety. [For the voluntary muscles of the urethra, see the Compressor 

Urethrae and Accelerator Urinse, page 84.] 
Erectile Coat^ — ^is the corpus spongiosum of the penis, and a thin layer con- 

tinned therefrom around the membranous and prostatic portions. 

The Female Urethra. 

Enumerate the Characteristics of the Female Urethra. It is about 
I^ inch long, imbedded in the anterior wall of the vagina, perforating the 
triangular ligament, and surrounded by the Bbres of a compressor urethrae 
muscle. Its diameter is about ^ inch, but it is capable of considerable 
dilatation, being surrounded by softer structures than those around the 
male urethra. 

THE MALE GENERATIVE ORGANS. 

THE URETHRAL GLANDS. 

Where is the Prostate Gland? It encircles the neck of the male 
bladder, its apex touching the deep perineal fascia, its under surface resting on 
the rectum. It is perforated by the urethra and the common seminal ducts, 
and its ducts open into the prostatic portion of the urethra. 

State its Dimensions and Characteristics. It measures about \% inch 
by I inch by ^ inch, weighs about }l oz., resembles a horse-chestnut in size 
and shape, and consists of three lobes, two being lateral and of equal size, the 
third or middle lobe being a small prominence situated in the notch between 
the lateral lobes. 

Describe its Structure. The prostate gland is composed of glandular 
substance and muscular tissue, inclosed in a fibrous capsule. 

Hdw is it Held in Position ? By the pubo prostatic ligaments of the 
bladder, the posterior layer of the deep perineal fascia, and by the anterior 
portion of the levator-ani muscle. 

Where are Cowper's Glands ? They are situated between the two layers 
of the deep perineal fascia, one on each side of the membranous portion of 
the urethra, close behind the bulb, and inclosed by the transverse fibres of the 
compressor urethrae muscle. 



Where do thair Duets open 7 On the floor of the balboai part of Ihe 

ipongy portion of the urethra, after traversing the wall of the urethra for abiat 
one inch, between its mucous and muscular coats. 

THE PENIS. 
Of what ia the PeniB compoaed? Of a massof erectile tissue arranged 
ID three compoitments of cylindrical shape, each surronnded by a. iihroua 
sheath vhtch is protonged inwards, forming numerous bands (trabeculEe), 
which divide the compartment into a number of spaces. The compartments 
are named the Corpora Cavernosa ' and the Corpus Spongiosum,* Ihe laller 
lying between and beneath the former, iike the ramrod of a double barreled 

Describe the Caipora Cavernosa. (■*, Fig. S9.) The; lie Mde b; 
Plo,^. side, forming the upper and lateral parts of the 

4 g penis, are joined together along their anterior 

three- fourths, their posterior one-fbuith form- 
ing the Crvra, which arise &om the tuberou- 
ties of the ischia and their descending rami, 
and meet beneath the symphysis pubis, forming 
two grooves, one above for the dorsal vessels ', 
* and nerves,' the inferior one for the corpus 




Suli of the Corpia Cavtmosum, — is a slight 
enlargement on each crus, near its junction with its fellow. 
SusptHsBty LigametU, — a fibrous membrane which connects the root of the 

organ to the symphysis pubis. 
Stftum PtttinifonHe, — is a portion of the fibrous septum between Ihe corpora 
cavernosa. This septum extends but two-thirds aloi% the penis, and is 
wanting for its anterior third. 
Describe the Corpus Spongiosum. It is an erectile tube lying in the 
inferior groove between the two corpora cavernosa, having within it the 
urethra, and being expanded at both ends to form the glans penis and the 
bulb. It is composed of trabecular (band like) stmctnre, derived from a 
fibrons sheath, and containing erectile tissue. The— "* 

Bidb of Iht Corpus S/umgiosum, —Ttoeivts the urethra and is surrounded by 

the accelerator urinee muscle. 
G/ans Ptnis,—m the eitemal expansion of the corpus spongiosum, and 
covers by its base the ends of the two corpora cavernosa. Iti base pre- 
sents a rounded border, called the Corona Glamdii, behind which is a 
t?«p sulcus, the Ctniix. 
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Meatus Urinarius, — the external orifice of the urethra, is situated at the 

summit of the glans penis. 
Prepuce^ — a prolongation of the integument of the penis, covering or partly 

covering the glans penis. 
Frenum Freputii, — a fold of mucous membrane lying along the raphfr of 

the glans penis, and connecting the prepuce thereto. 
Glands of Tysotit — small lenticular sebaceous glands opening on the corona 

and cervix of the glans, and secreting an odorous sebaceous matter, which 

is easily decomposed. 

Of what does Erectile Tissue consist ? Of an intricate venous plexus, 
supplied by afferent arteries and emptied by efferent veins. Such are the 
essential features of the erectile tissue of the penis, which is lodged in the 
interspaces between the trabeculae of the fibrous structiire. 

What are the Helicine Arteries ? They are peculiar vine-like arterial 
branches, which project in a convoluted manner into the venous plexuses in 
the posterior portion of the penis. 

Enumerate the Vessels and Nerves of the Penis. Its — 
Arteries, — are derived from the internal pudic, and are the — 

Artery of the Bulb, — ^to the corpus spongiosum. 

Artery of the Corpus Cavemosum, — to that structure. 

Dorsal Artery of the Penis, — ^to the glans, prepuce and skin. 
Veins, — empty into the Dorsal Vein of the Penis, the prostatic plexus and the 

pudic vein. The venous plexuses of the erectile tissue are very intricate, 

and remarkably developed. 
Lymphatics, — the superficial terminate in the inguinal glands ; the deep set 

joins the deep lymphatics of the pelvis. 
Nerves, — are derived from the internal pudic nerve, and the hypogastric 

plexus of the S3rmpathetic. '^ 

THE TESTES AND THEIR APPENDAGES. 

What are the Testes ? The Testes or Testicles are the glandular organs 
which secrete the seminal fluid, — ^two oval bodies suspended obliquely in the 
scrotum by the spermatic cords, each measuring about an inch in diameter, 
and weighing }^ oz. to an ounce. 

What is the Scrotum ? A cutaneous pouch, consisting of 2 layers — the 
integument and the Dartos, — the latter being a contractile vascular tunic, con- 
tinuous with the superficial fascia- of the thighs and perineum, and forming a 
septum in the scrotum between the two cavities for the testes. 

Describe the Essential Coats of the Testis. They are 3 in number, 
as follows, viz. : the — 
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TiiHua Vaginalit, the Seroui Covering, — having a visceral layer {timiai 
voginalU piopria) and a parietal layer (tunica vaginalis reflexa). Ii waa 
j^ „ oripnally derived from the periloneum, and 

the upper part being obliterated, it remained 
B closed sac. (See ' Fig. 91.) 
Twnit^ Alhuginta, the Fibrous Covering, — 
foimed of white fibroui tissue, and roiming 
on incomplele veitical septum within the 
gland, (he Corpus Higkmsrianum or Midt- 
attinum Testis,^ from which fibrous bands 
(tTabecnlse) cross the gland, dividing It* inte- 
rior into spaces for the lobules of the oi^an. 
T^mica Vascutosa. the Pia Mater Testis,— is 
the vascular tunic, lying beneath the tunica 
albuginea, aod givins 0? nuiaerous pro- 
cesses betweeo the lobules. 
Name the Coverings of the Testicle. From without inwards they are 
6 in number, as follows, the — 

(1) SMh, — of the scrotum, closely adherent to the dartos. 

(a) Dartos, — or superficial fascia. 

(3) Exttmal Spermatic Fascia, Intcrcolumnar Fascia, — derived from the 

margins of the external abdominal ring. 
{4) Crimasttric Fascia, — derived from the lower border of the internal 
oblique muscle. [Called also the Cremasler Muscle.] 

(5) Internal Spermatic Fascia, ar Fascia Propria,— As infundibuliform 

process of the transversalia fosda. 

(6) Thhuu Vaginalis,* — ori^nally ft process of peritoneum. [Shovn by 

dots in Fig. 91.] 
Describe the Structure of tbe Testicle. The glandular structure is 
composed of small, convoluted tubes, the Tubuli SimiHt/eri,* (Fig. 92), which 
are collected into Lobules, about 30a in number, from which straight ducts, 
the Vasa Recta,* enter the mediastinum and form an ascending plexus of 
anastomosing tubes, the Rele Testis,^ which gives off some 13 to zo ducts, the 
Vasa Efftrenfia;' these perforate the tunica albuginea of the testis, and 
form a number of conical masses, the Coai Vasculoii,^ which together Con. 
stitute the Claius Major ' of tbe Epididymis.* 

What is the Epididymis ? ' It is an appendix to the testicle, lyfi^ 
along its posterior border, and consists of a single duct about 10 feet in length 
when unraveled, but which is wound upon itself so as to occupf ft very Miall 
^Mce. The— 
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G/oSui Major,'' — is formed b]r the coni Tascalon, 
or eflerent ducts of the testis, vhich therein 
open into the single duct which (anas the epi- 

Body,* — is formed by the coovolations of the tube, 

held ti^ether by fine coaoective tissue, and is the 

central portion. 
Globus Minor,* — the lower expanded portion, 

similarly formed, and comiected to the testis by 

fibrous tissue. 
Vasathim Aitrrans,^ ' — a narrow tube, somet 

found opening into the canal of the epididymis 

near its lower end, and ending in a blind 

trcmity. 
Hydatids o/Morgagn i, — small pedunculated bodies, 

found attached to the epididymis or to the upper 1 

end of the testicle. One of them ia believe 

be theremainsoftheductofMillleT. (Sec Com- ' 

PEND OF Phvsiologv, page 131.) 
Describe the Vas Deferens.'* It is the continuation of the epididymis, 
and is the eicreloiy duct of the testicle. Beginning at the globul minor it 
ascends along the back of the Spermatic cord to the e]ttemal abdominal ring, 
where it enters the inguinal canal, and penetrates the abdominal cavity 
through the internal abdominal ring. Descending into the pelvis it passe* 
between the bladder and the rectum, along the inner side of the veucula 
seminalis, and at the base of the prostate gland it joins with the duct of the 
vesicula seminalis to form the ejaculatory duct. The vas deferens is about 
2 feet long, and has a canal of only half a line in diameter. Its walls are 
very dense, making it feel like a piece of wire or whip-cord when grasped 
between the fillers. (' Fig. 91.) 

Name the Arteries of the Testicle. The SptrmatU Ariery < supplies 
the gland itself; but the coverings of the testicle ate supplied by the — 




Superficial Exiema! Pudie, y 



-branches of the Femoral. 



Superficial Firitual,—yiT. at the Internal Pudic, from the Int. Iliac 
Cremasteric, — branch of the Epigastric, from the External Iliac. 
Name the Nerves of the Testicle. They are the — 

„. , '. \ — branches of the Lumbar Plexus. 

Hui- hypogastric, J 

Superficial Perineal, — branch of the Internal Fudic nerve. 
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Inferior JPudindal^ — ^branch of the Small Sciatic nerve. 
Genital^ — branch of the Genito-crural nerve. 

Describe the Spermatic Cord. It extends from the internal abdominal 
ring to the globus minor of the epididymis, and is about 4 inches long. It 
consists of the following-named 10 structures, bound together by areolar tissue 
and invested by its coverings. These structures are the — 

Vas Deferens, ' Fig. 91. Spermatic Plexus of Nerves. 

Spermatic Artery.^ Branch of the Ilioinguinal Nerve. 

Cremasteric Artery, ' ' Branch of the Genito-crural Nerve, 

Artery of the Vas Deferens,^ Vasculum Aberrans, 

Spermatic Veins, Lymphatics, 

What is the Pampiniform Plexus ? A venous plexus formed by the 
spermatic veins and branches from the epididymis. It forms the chief mass 
of the spermatic cord, and unites into a single trunk, which on the right side 
empties into the inferior vena cava, on the left side into the left renal vein. 

Describe the Vesiculse Seminales. They are two sacculated, membra, 
nous pouches, serving as reservoirs for the semen, and are filled by the back- 
ing up of that fluid from the vasa deferentia. They are about 2^ inches in 
length, and are situated between the base of the bladder and the rectum. 
Their— 

Ejaculatory Duets^ — one on each side, are formed by the junction of the 
vasa deferentia with the ducts of the vesiculse seminales. They are about 
1^ inch in length, and terminate in the prostatic portion of the urethra, by 
orifices on the sides of the veru montanum. 

Describe the Descent of the Testes. In early foetal life the testes are 
situated in the abdominal cavity, just below and in front of the kidneys, and 
are each connected to the dartos of the scrotum and the tissues about the in- 
guinal canal by the 3 processes of a cord named the Gubernaculum Testis^ 
which is supposed to gradually shorten itself and draw the testis down. At 
the beginning of the 5th month the descent begins; during the 7th month the 
testicle enters the inguinal canal, and ordinarily arrives in the scrotum by the 
end of the 8th month. A process of i>eritoneum is supposed to be carried 
down in front of the testis; which process, by obliteration of the canal, be- 
comes a separate structure, the Tunica Vaginalis, The structures of the 
inguinal canal are also supposed to be brought down with the testicle, and 
to constitute some of its coverings. 
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FEMALE ORGANS OF GENERATION. 

THE VULVA. 

Enumerate the Organs comprised in the Vulva. They are the Mons 
Veneris, the Labia Majora, Labia Minora, Clitoris, Meatus Urinarius, and the 
Orifice of the Vagina. 

Describe the Labia Majora. They are two prominent folds formed of 
skin, mucous membrane, areolar and dartoid tissues; — are joined together at 
the mons veneris, forming the Anterior Commissure^ and also in front of the 
perineum, where they form the Posterior Commissure, 

What are the Labia Minora ? The Labia Minora or Nymphae are two 
folds of mucous membrane, lost posteriorly in the labia majora, but anteriorly 
they embrace the clitoris, forming the Prepuce of that organ. 

Describe the other Parts comprised in the Vulva. The — 

Mons Veneris^ — is the eminence in front of the pubes. It is formed of adi- 
pose tissue, and at puberty becomes covered with hair. 

Clitoris f^ — ^is situated beneath the anterior Fig. 93. 

commissure, its Clans only appearing as a 
small rounded tubercle between the anterior 
extremities of the labia minora. It is a 
diminutive penis in all but the urethra, hav- 
ing a body, two crura, a glans, prepuce, 
suspensory ligament and muscles, the erec- 
tores clitoridis. 

Bulbi Vestibuliy^ — ^are two oblong masses extending from the clitoris along 
the sides of the vestibule, and consisting of a venous plexus surrounded by 
a fibrous membrane. 

Pars Intermedia, — is a small venous plexus situated between the glans clito- 
ridis and the bulbi vestibuli. 

Vestibule^ — is a triangular depression in front of the vaginal orifice, bounded 
laterally by the labia minora. 

Meatus Urinarius,^ — situated in the vestibule, about an inch below the cli- 
toris, and close to the vaginal orifice. 

Orifice of the Vagina,'^ — ^is surrounded by the sphincter vaginae muscle, and 
in the virgin is sometimes partly closed by the hymen. 

Hymen, — ^a fold of mucous membrane situated across the lower part of the 
vaginal orifice, of various shapes, but usually semilunar, the concavity 
upwards. It is frequently absent in virgins, and after sexual intercourse its 
rupture and cicatrization give rise to small eminences along the margin of 
the vaginal orifice, named the Caruncula Myrtiformes, 
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Fourckette^ — a small transverse fold just behind the posterior margin of the 
vaginal orifice. 

Fossa Navicularisy — the space between the fourchette and the posterior com- 
missure of the vulva. 

Glands of.Bartholine^ — one on each side of the vaginal orifice, their ducts 
opening on the inner sides of the labia minora. They are the analogues of 
G)wper's glands in the male. 

THE VAGINA. 

Describe the Vagina. It is a curved canal extending from the vulva to 
the uterus, placed between the bladder and the rectum. Its length is about 4 
inches along its anterior wall, an inch longer posteriorly, and its walls are 
usually in contact with each other. It is very dilatable, especially at its upper 
part 

Describe its Structure. The vaginal wall consists of a muscular coat 
externally, a layer of erectile tissue, and a mucous lining covered with squa- 
mous epithelium, and furnished with mucous glands and follicles. The — 

Columns of the Vagina, — are two longitudinal raphes situated along its 
mucous surface, connected by numerous transverse ridges, or Ruga, 

What are the Relations of the Vagina ? They are — 
Anteriorly, — the urethra and the base of the bladder. 
Posteriorly, — the anterior wall of the rectum, and the recto-uterine fold of 

peritoneum which forms Douglai cul-de-sac behind its upper fourth. 
Laterally, — are attached the broad ligaments of the uterus, the levatores ani 

muscles, and the recto- vesical fascia. 
Superiorly, — it is attached to the cervix uteri above the os, and higher on the 

posterior wall than anteriorly. 

THE UTERUS AND ITS APPENDAGES. 

Where is the Uterus situated ? In the pelvic cavity, between the bladder 
and the rectum, and above the vagina. 

Describe the Uterus. It is a hollow, pear-shaped, muscular organ, meas- 
uring about 3 inches long, 2 inches broad, and i inch thick, flattened from 
before backwards, placed base upwards, and forming an angle with the vag^ina, 
which partially receives its cervix. The — 

Fundus,^ — is broad, convex, having walls yi inch thick, and is covered by 

peritoneum. 
Body, — is about i^ inch long, walls ^ inch thick, flat anteriorly, convex 
posteriorly, concave laterally, and joined to the bladder by its lower ante- 
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rior fourth. It it inveited bf peritODcum potteriorly, and in front for iti 

upper three- fourtlis. 
Cervix, or J^Ki,~is the lower constricted portion, about l^ inch long, 

walls )( inch in thickness, and is embraced Tor ^ to ^ inch bythe upper 

extremity of the vogini.. 
Ctrviiji of tht Bi>dy,S — is small and triangular, Qatlcned from before Iwck- 

wardi, about l^ iuch in length, and has two lateral Cortuta alxive, and 

a constricted orifice — the Os Intimum Uteri — at its lower angle, openii^ 

into the caviljr of the cervix. 
Cavity of the Cervix, — is spindle. shaped, about l^ inch long, and presents 

on its inner Bur&ce transverse folds of mucous membrane proceeding from 

a longitudinal fold, giving an appearance named the Actior Vits.' 
Ot Uteri er Os Tine4e,—\a ft tramvecse orifice at the lower end of Ihe 

cervical cavitj', opening into the vagina, and having an anterior and a 

posterior lip. 

Fia.M. 




Bnnmerate the Ligamenta of the Uterus. The proper ligament* of 

the uterus are 6 io number, — z Anterior, or Utero-vesico-pt^ic, 2 Posterior, or 
Utere-recte.sacral, and 2 Lateral, or Broad Ligamaiis, all composed of peri- 
tooenm. Tlie— 

Broad LigameHts, — pass from the sides of the uterus to the lateral walls 

of the pelvis, and form a septum across the pelvic cavity. They contain, 

between the two folds of peritoneum of which they are composed, the 

FallojMan tubes, the Ovaries, and ibe so-called Round Ligaments. 

What are the Round LlgameolB of the Uterus ? They are two cords, 

cranposed of Rreolai- and fitiroui (issue, muscular fibres, vessels and nerves, 

extending one on each side,finm the lateral a<ipects of the fundus uteri, through 

the inguinal canals, lo the labia majora, where they are lost. Each ligament 

lies, for a part of its conise, between the two layers of the broad lif^ment, and 

la covered by a procesa of peritaneum. (^ Fig. 94.) 
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Canal of Nuck^ — is the extension of the above-named process of perito- 
neum into the inguinal canal. It exists in the foetus, and is usually ob- 
literated in the adult. 

Describe the Uterine Structure. The uterine wall has 3 coats — ^perito- 
neal, muscular and mucous. Its — 

Peritoneal or Serous Coat, — invests the body of the organ, excepting on its 
lower anterior fourth. 

Muscular Coat^ — constitutes the chief bulk of the uterus. It consists of 
bundles of unstriped muscular fibres, disposed in 3 layers interlaced 
together ; circular fibres predominating in the cervix, longitudinal fibres 
in the body of the organ. 

Mucous Coat, — is very thick, ^^ to y^ inch, and closely adherent to the 
muscular tissue, having no basement layer of connective tissue. It is 
covered with ciliated columnar epithelium, and studded with mucous 
follicles and glands, which are most numerous in the cervix. The latter, 
when distended by their own secretions, form sacs, which Naboth mistook 
for human ova, and hence were named the Ovules of Naboth. 

Enumerate the Uterine Vessels and Nerves. Its — 

Arteries, — are the Uterine, from the anterior trunk of the external iliac, anas- 
tomosing with twigs from the Ovarian — (spermatic branch of the abdominal 
aorta). 

Veins, — accompany the arteries, and in the impregnated state become sinuses. 
They end in the uterine plexuses. 

LymphcUics, — those of the cervix end in the sacral and internal iliac glands, 
those of the fundus in the lumbar glands. 

Nerves, — are derived from the inferior hypogastric and ovarian plexuses, and 
from the 3d and 4th sacral nerves. 

Describe the Fallopian Tubes or Oviducts. They are two tubes, 
each about 5 inches in length, and ^ inch in calibre, situated in the 
free margin of the broad ligament, and extending from the superior angles 
of the uterus^ outwards, to terminate in free, trumpet- shaped ends, the 
Fimbriated Extremities, J^ surrounded by fringe-like processes, the Fimbria, 
of which one or more are attached to the ovary of that side. Their structure 
is similar to that of the uterus, their mucous lining being continuous with 
the uterine mucous membrane and with the peritoneum. They open by 
one end into the uterus at its cornua, by the other end into the peritoneal 
cavity. 

What are the Ovaries ? Two oval bodies,-^ of whitish color, situated in 
the broad ligament, behind and below the Fallopian tubes, one on each side 
of the uterus, to which they are attached by the Ligaments of the OuariesM 
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They each measure about i}4 inch by J^ by y^, and are invested by perito- 
neum, except posteriorly. 

Describe the Structure of the Ovaries. They are composed of a vas- 
cular stroma containing the Graafian Vesicles or Ovisacs^ in various stages of 
development, and are surrounded by a dense fibrous coat, the Tunica Albu- 
ginea. 

Describe the Graafian Vesicles. They are the ovisacs containing the 
human ova, are very numerous (about 70,000 in each ovary), vary in diameter 
from -^ to ^ inch, but after puberty a few are found of from ^ to ^ inch or 
more. Each vesicle presents an — 

External Coaty — of fibro-vascular structure. 
Ovi-capstUey—or internal coat. 

Membrana Granulosa^ — a layer of nucleated cells, which at one point are 
heaped up around the ovum in a mature vesicle, forming the Discus Pro- 
ligerus, 
Ftuidy — of transparent, albuminous character, containing the ovum In imma- 
ture vesicles. 

What is the Ovum ? It is a spherical mass of protoplasm, about y^ 
inch in diameter when fully developed. It presents a — 

Vitelline Membrane, — also called the Zona Pelluciday — a colorless envelope; 

in which is contained the — 
VUellus or Yelk, — composed of granules in a fluid substance, one of which 

is called the — 
Germinal Vesicle, — ^which contains a smaller body named the Germinal 

Spot, measuring about the ^i^sis ^^ ^^ ^'^^^ ^^ diameter. 

What is the Corpus Luteum ? It is a pudcered yellow spot in the sub- 
stance of the ovary, produced as a result of the rupture of a Graafian vesicle 
and the discharge of an ovum, probably by the fatty d^eneration of the ex- 
travasated blood. The — 

True Corpus Luteum, — is that of pregnancy, and may increase in size, not 

disappearing until full term. 
False Corpus Luteum, — occurs when impregnation has not taken place, and 
is absorbed in about three months. 

What is the Pampiniform Plexus ? A venous plexus near the ovary, 
formed by the veins of that organ. 

Enumerate the Arteries and Nerves of the Ovaries. Their — 
Arteries, — are the Ovarian (or Spermatic), from the aorta, which also supply 

the Fallopian tubes, anastomosing with the uterine arteries. 
Nerves, — are derived from the Spermatic plexus. 
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Wllat it tb« Paiararium ? The ParoTaiium, or Organ ef RosenmUlUr, 

is a group of tubcles, situated in the broad ligameot, belwecD the ovai; and 
the Fallopian tube, and conTcrgiog to a large duct, the Duct of Gartmr, 
which ramiBce to the broad ligament, and descends along the side of the 
utertiB. It is thought to be a remnant of the WotlBan Bodj of foetBl life. 
(See "Reproduction," in Compend of Pkysiolocy.) 

THE MAMM^. 



Describe the MamrDK. The bi 



two hemispherical ei 
situated one □□ each lalero- anterior aspect of 
the chest, extending from the stcrauin to the 
axilla, and from Ihe 3d rib to the 7th. Each 
breast contains the Mammary GtandtxA x% 
aormounted by Ihe NippU, around the base of 
which is a zone of colored cutaneous tissae, 
the Ariola, pinlt in virgins, darker in women 
who have borne children. In the male the 
mamme are rudimentary o^ans, but capable 
of development under special circumstances. 
Describe the Structure of the Mom- 
^ niBiy Gland. It is a compound conglomer- 
' ate gland, composed of 15 or 20 lobes and 
, their ducts,' with a packing of areolar an<l 
jj- adipose tissue, and enveloped by a fibions 
I capsule which forms septa between the lobes. 
^ '^■mniBeraaiiiiin^ 1'.' ^^'^ \'^ik is made up of lobules,' and these 
P ^^HH^Sj'''' *^° ^' formed by the aggregation of the 

•■ ^^■■Ey-^ ,<fi«i or terminal vesicles, in which the milk 

is secreted. The — 
Tubuli Lactiferi or Tuiuii Galailapheri,'^ — are Ihe eicretory ducts of the 
lobes, one for each. They are formed by Ihe junction of the ducts from 
each lobule, and converge towards the areola, beneath which tbey form 
Ampulla at dilatations, and thence, piercing the nipple, open on its sum- 
mit by separate orifices. 
What is the Circulue Venosus 7 An anastomotic venous circle aionnd 
the base of the nipple, from which larger veins run oalwards and terminate in 
the axillary and internal mammary veins. 

Name the Arteries of the MaroiDte. They are derived from the Tho. 
racic Branches of the axillary, the Intercoitala, and the Internal Mammary 
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Epidirmis, tr Cuticlt, i 



THE ORGANS OF SENSE. 
THE SKIN AND ITS APPENDAGES. 
Name the Division* of the Skin. It is divided into the — 
( SufierjSdal Epithelial layers. 
■ \ Rit/ Mucoium, the pigmentary layers. 

Papillary Layerf next below the rete, from which 
it is «eparated by a homt^neous basement 
membrane. 
Corium,d the deepest portion. 
What StniGturea lie in and beneath the Skin F The 
Stntitivt Fafilla, containing the Tactiie CarpuicUt in very sensitive paits, — 

in the pajullary layer of the Deniu. 
W-i-w,./.r. «..'•'-..« 1 ,„ ^ Sub-cBMo.. ali.1., t™.. 
Stiactam Glandi.i Pal Celltj' i 
Dutis ef tkt StBiat-glands. 1 

Haxr-foUicUSf—xA'a which most of Ihe seba- I Perforate both the Dcnna 

ceoD* dncta open. | and the Epidermis. 

Dvets of tht StbacioHs Glandi,-txiemaias^T . j 

Describe the Structure of the' EpidenniB. It is an nno^aniwd epithe- 
lial WTicWre, having no vessels or nerves. The cells of which it is composed 
e q^latinated together in 



nated arrangement, are flat and dry 

on the sniface, round and sotlcr in the 

central portion, colamnar and softest 

in the deepest layers. The lowest 

and softest layers are named the — 

Rite Mutoium, — which is closely 

moulded upon Ihe papillary layer 

of the derma, and contains pig 

ment cells, to which the color of 

the skin is due. 

DeBCiibe the Structure of the 

Dema. The true skin is a h ghly 

o^anized, tough yet elastic tissue, and 

serves to protect the parts beneath to 

perform the functiooi of excretion and 

absorption, and as the chief seat of the 

sense of toach. It consists of fibro-areo- 

lar tissne, vessels and nerrea. The — 



Fig »6 
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Papillary Layer ^ — atuated next to the rete mttCosiim,is covered with minute 
conical elevations (papillae), y^ inch high y|^ inch in diameter at their 
base, very numerous and arranged in parallel curved lines wherever sen- 
sibility is greatest. Each papilla contains a capillary loop or plexus, the 
termination of one or more sensory nerves, — and in highly sensitive parts^ 
an oval- shaped body, the Tactile Corpuscle, 

Coriuntf — the lower layer of the derma, is composed chiefly of interlacing 
bundles of white fibrous tissue, in which are mingled some yellow elastic 
fibres, also plain muscular fibres wherever hairs are found, — ^and lym- 
phatic vessels, blood-vessels and nerves, in plexiform arrangement. 

Describe the Nails. They are flat, horny structures, a modification of 
the epidermis, molded upon the derma at the dorsal surface of the terminal 
phalanges of both fingers and toes. Each nail is convex on its outward 
surface, and is imbedded by its Root into a fold of the skin. Its — 

Matrix, — is that portion of the derma directly beneath the nail. It is 

covered with highly vascular papillae. The — 
Lunula^ — is a white crescentic portion of the nail nearest to its root, pro- 
duced by the diminution in number and size of the papillae beneath. 

What are the Hairs ? They are also a modified form of the epidermis, 
found over nearly the whole surface of the body, much varied in size and 
color. Each hair consists of a Root and a Shaft. The — 

Rootf — is lodged in an involution of the epidermis called the Hair-follicle^ 

which sometimes extends into the subcutaneous cellular tissue. The root 

rests on a vascular papilla at the bottom or Bulb of the follicle, which 

supplies it with the material for its growth. 
Shaft, — is the projecting portion of the hair. It consists of a medulla in 

the centre, next a fibrous portion, externally a cortex of thin, flat scales. 

The finest hairs have no medulla. 
Point, — consists of the fibrous portion and the cortex, the medulla being 

wanting. 

Where are the Sebaceous Glands most abundant ? In the scalp, the 
face, around the anus, and the apertures of the nose, mouth and external ear. 
The largest are the — 

Meibomian Glands, — ^situated in the eyelids (see Fig. 104). 

Describe the Sebaceous Glands. They are small, glandular bodies 
situated in the corium or in the subcutaneous cellular tissue over most of the 
body, but not in that of the palmar surface of the hands nor on the plantar 
surface of the feet. Each gland consists of a single sacculated duct, usually 
opening into a hair follicle, but sometimes ending on the surface of the in> 
tegument 
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Describe the Sweat-glands. Each gland consists of a single convoluted 
tube, situated usually in the subcutaneous cellular tissue, and opening on the 
surface of the int^^ment by a spiral duct which pierces the derma and the 
epidermis. It is formed of two coats, an external fibro-cellular, which is con- 
tinnous with the corium, and an epithelial lining, continuous with the epidermis. 

State the probable number of Sweat-glands and their Evaporating 
area. They are estimated as varying, in different parts of the integument, 
from 417 to 2800 to the square inch, giving for the whole body a total of 
nearly two millions and a half, representing an evaporating surface of about 8 
square inches. 

ORGANS OF TASTE. 

What are the special Organs of Taste ? The Taste buds, small, flask- 
shaped bodies, each about -^ inch long, situated in the fungiform and cir- 
comvallate papillae of the tongue. The seat of the sense of taste lies, how- 
ever, in the mucous membrane covering the dorsum of the tongue, the upper 
portion of the pharynx, the soft palate and the fauces. 

Name the special Nerves of Taste in the Tongue. The — 
Chorda Tympani Branch of the Facial, — for its anterior two-thirds; perceiv- 
ing saline, acid and styptic qualities (Flint). 
Lingual Branch of the Glosso-pharyngeal, — ^for its posterior third; apprecia- 
ting alkaline, metallic, sweet and bitter tastes (Flint). 

What is Sapolini's view of the Chorda Tympani Nerve ? From re- 
peated dissections. Dr. Sapolini, of Milan, believes the chorda tympani to be a 
separate cranial nerve, having its proximal end in the so-called intermediary 
nerve of Wrisberg, originating in the floor of the 4th ventricle, and termina- 
ting in a dense plexus with the lingual branch of the 5th nerve, in the mus- 
cles of the tongue. He further concludes that the chorda t3rmpani is the nerve 
governing the movements of the tongue in speech, and that the nerves of taste 
are the Lingual Branches of the 5th and 9th nerves. 

THE NOSE. 

[For an osteological description of the Nasal Fossae and Septum, see page 31.] 

Where is the Organ of Smell situated ? In the mucous lining of the 
upper portion of the nasal fossae, which is the seat of distribution of the ter- 
minal filaments' of the Olfactory Nerve,d the special nerve of the sense of 
smell. 

What is the Schneiderian Membrane ? The Schneiderian or Pltuto f 
Membrane is the mucous membrane of the nasal fossae. It is w tt k t Mm 




IH 

ths mncoDt lining of tlie pharjmx, EusUchian tube, tympanam and mutoid 
cells; also with that of the froDta] .a ethmoidal and sphenoidal sinuses/ the 
antium, nasal duct, and the conjuactiva. Il is covered with colamnar epithe- 
lium, ciliated thraughouC most of its extent, provided with mucous glands, and in 
jr,Q it« deeper layer with the — 

Olfactory CelU o/Schuittt, 
— spindle-shaped, efn- 
thelial structures grouped 
around and between the 
columnar epithelial cells, 
and joined together by 
their anastomosing pro- 
cesses, (o form an intri- 
cate plexus on which the 
teiminal fibres of the ol- 
factory nerve are sup- 
posed to be dirtribuled. 

Name the Arteries of the Nose. They aie the— 
LaSeralis A^aii,— branch of the lacial, to the alie of the nose. 
Nasal of the Septum,— from the superior coronary artery, to the septum. 
Nasal, — branches of the ophthalmic and infra- orbital, to the dorsum and sides 

of thejiose. 

Name the Arteries of the Naeal Fossa. They are the — 
Anteriar and Posfirior Ethmaidal, — from the ophthalmic. 
Sfhtno-palaline, — branch of the internal maxillary. 
Alveolar, — branch of the internal maxillary, to the antrum. 

What Nerves supply the Nose ? Branches from the fadal, infra- 
orbital and infra-trochlear, and a filament from the nasal branch of the 
ophthalmic nerve. 

What Nerves supply the Nasal Fossie ? They are the — 
Olfactory or at Cranial,' — over the upper third of the septum nasi, and over 

the superior and middle turbinated bones. 
Naaa! Branch of the Ofhthalmic,e—Ko(iie sepUim and outer walla. 
Anterior Denial Branch of the Superior JHaxillary,J — to the inferior meatus 

of the nose and the inferior turbinated bone. 
Sphtnep'alatine Ganglion, — sends branches to the septom and the superior 

turbinated bone,^the Superior Nasal Br. to the same parts. — the Naie- 

palatint to Ibe middle of the septum, — and the Anltrior Palatiiu to the 

middle and lower turtnnated bones. 
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THE EYE. 

[For an osteological description of the Orbit, see page 29.] 

What is the Visual Apparatus ? It comprises the eyeballs and their 
appendages, which collect the luminous impressions, — and the optic ^nerves, 
which convey these impressions to the brain. 

Describe the Eyeball. It is a spherical organ, situated in the anterior 
part of the orbital cavity, on a cushion of connective tissue and fat, where it is 
retained by its muscles, the optic nerve, the conjunctiva, etc., and protected in 
front by the eyelids and eyebrows. Projecting from its anterior surface is the 
segment of a smaller, transparent sphere, the Cornea. The eyeball has the 
following — 
Diameters^ — ^Antero-posterior, about .95 inch, — ^Transverse, .92 inch, — 

Vertical, .90 inch, — in the adult. 
Anterior Pole, — is the geometric centre of the cornea. 
Posterior Pole, — is the geometric centre of the fundus. 
Optic Axis, — is an imaginary straight line connecting the poles. 
Visual Axis, — an inu^nary straight line from the yellow spot to the object, 
through the nodal point. It cuts the cornea above the optic axis, at an 
angle therewith of 3® to 7®, the Visual Angle. 
Nodal Pointy — the centre of curvature of the refracting surfaces. 
Equatorial Plane, — an imaginary plane through the centre of the eyeball, 
perpendicular to the axis, dividing the ball or globe into the anterior and 
posterior hemispheres. The Equator is the line where this plane cuts the 
surface of the globe. 
Meridional Planes, — are imaginary planes coinciding with the axis of the 
eyeball. Meridians are the lines where these planes intersect the surface 
of the globe. 

Describe the Tunica Vaginalis Oculi. It is a fibrous capsule, sur- 
xounding the eyeball and the intra-orbital portion of the optic nerve ; arising 
from the optic foramen and being lost anteriorly on the sclerotic. It consists 
of two layers (parietal and visceral) enclosing a lymph-space which communi- 
cates with the lymph-space between the sclerotic and choroid coats. The 
tendons of the ocular muscles pierce it. The — 

Capsule of Bonnet, — is the portion of tunica vaginalis posterior to the point 
where the tendons pass through it. This part is loosely attached to the 
eyeball, which rotates in it. 
Capsule of Tenon, — is the portion of the tunica vaginalis anterior to the 
passage of the tendons. [The whole capsule or Tunica Vaginalis is by 
many anatomists named the Capsule of Tenon.] 




Name the TunicB of the BTcball. 
Tbtj number 3, and are named as fol- 

ScUretic ■ and Cornta,^ — the exter- 
nal and protective tunic. 

Uveal Trait, — or vascular tonic, 
comprising the Choroid,* Ciliary 
bodjr and the Iris,' within which 
is the— 

Jtetina,^^ — the innermost, nervous 

Name the Humors of tbe Eyeball. 
They also number 3, as rollowa : — 
Aqueous,^ — in the anterior' and 

middle ■ chambers. 
Ctyttalline,—iona\ag the crystal- 



the posterior chamber of the eyeball. 



The Sclerotic and Cornea. 
Describe the Sclerotic. The Sclerotic or hard coat is the posterior five- 
dxths of the external tunic of the eyeball, the anterior one-sinth being the 
Cornea. Externally it is of a white color, covered anteriorly by the conjunc- 
tival mucous membrane, posteriorly being continuous with the sheath of the 
optic nerve. Internally its color is brown, and its surface marked by grooves 
for the ciliary nerves. The optic nerve pierces it posteriorly, also the long and 
short ciliary arteries, posterior ciliary vnns and short ciliary nerves. In the 
equatorial region it is pierced obliquely by the vena; vorticosEe, and around tbe 
corneal border by the anterior ciliary arteries and veins. It is composed of 
connective tissue with elastic fibres, intermixed with [ugment cells, and cells 
resembling tbe comeat corpuscles. It presents for Consideration the folbwing 

Thuitus!, — ^ inch posteriorly, -^ inch anteriorly. , 

Lamina Fusca, — a layer of very fine Connective tissue. Connecting the 

sclerotic with the outer surface of the choroid. 
Lamina Criiosa, — the posterior perforated pottiDn of the sclerotic, which 

at this point is a thin, cribriform lamina. Its largest opening transmits 

tbe BTteria centralis retime, and is named tbe Parus Opticus, or Optic 

Canal. 
Sub.conjunctival T^tnu, — connects the conjunctiva with tbe outer tur&ce 

of the sderotie. 
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Sulcus t — a slight circular depression around the junction of the sclerotic 
with the cornea. 

Arteries^ — ^from the Ciliary, are few and in a coarse net-work, uniting at 
wide intervals, but forming, however, the — 

Posterior Vascular Zone, or Zone of Zinn^ — an arterial zone around the 
optic nerve entrance, formed by twigs of the short ciliary goii^ to the 
optic nerve to anastomose with branches of the central artery of the retina, 
forming the only connection between the ciliary and retinal systems. 

Anterior Vascular Zone, — around the cornea, formed by sub- conjunctival 
branches of anterior ciliary vessels. 

Nerves, — none have been yet found in the sclerotic. 

What is the Cornea ? The Cornea, or homy body, is the anterior trans- 
parent projecting portion of the external tunic of the eyeball, forming about 
one-sixth thereof. It is set into the sclerotic as a watch-crystal into its case, is 
of ellipsoidal base, the transverse diameter being the longest, and slightly 
more convex vertically than horizontally. Its— 

Thickness, — is ^ inch at centre, ^ inch at periphery. 
Index of JRefraction, — 1 .342. 

Vessels, — none, except the peripheral zone, ^y inch wide, formed of capil- 
lary loops from Episcleral branches of the anterior ciliary, which termi- 
nate at its circumference ; so that it is practically a non-vascular structure. 
■ Nerves, — are numerous ; 20 or 30 twigs from the Ciliary nerves form an 
intricate plexus throughout its laminated substance. 

Describe the Structure of the Cornea. It consists of five layers, — cen- 
trally the true corneal tissue, having in front an anterior elastic lamina and the 
conjunctival epithelium ; behind, a posterior elastic lamina and the epithelial 
lining of the aqueous chamber. The — 

Layer of Conjunctival Epithelium -^^ inch thick, consists of two or three 
layers of transparent nucleated cells. 

Anterior Elastic Lamina, also named the Anterior Limiting Layer, the 
Membrane of Bowman or Membrane of Reichert, — is -^-^ to ^^^ inch 
thick, a firm, elastic and transparent homogeneous membrane, consisting 
of dosely-interwoven fibrils, similar to those in the corneal tissue proper. 

True Corneal Tissue, — ^ inch thick, a transparent, fibrous structure, formed 
of five connective-tissue fibrillae, united in bundles, and these in laminae, 
between which is a semi-fiuid cement, filled with Corneal Corpuscles and 
wandering cells. 

Posterior Elastic Lamina, Membrane of Descemet, or Demours, — is, like 

- the anterior elastic lamina, a structureless basement membrane, of extreme 
thinness, resisting the action of water, alcohol or acids ; very brittle, ex- 
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ceedingly elastic, and curls up inwardly upon itself, when detached from 
the true cornea. At the corneal margin it breaks up into fibres, which are 
continuous with the ligamentum pectinatum of the iris. 
Posterior Epithelial Layer ^ — a single layer of flattened, polygonal, trans- 
parent, nucleated cells, forming the endothelium of the membrane of 
Descemet or Demours, and the epithelial lining of the aqueous chamber. 

The Uveal Tract. 

Describe the Choroid. It is the posterior portion of the middle tunic of 
the eyeball, yj^ to yj^y inch thick, and extends from the optic nerve entrance 
to the ora serrata, a little in front of the equator. It is highly vascular, of 
dark-brown color, connected to the sclerotic by the Lamina Fusca, terminates 
anteriorly in the Ciliary Processes^ and is composed of four layers, as follows : — 
Tunica Vasculosa^ — externally, consists of the venae vorticosae and the 

larger arterial branches. 
Membrana Ruyschiana, or Chorio-capillariSf the middle layer—- consists of 

a fine capillary plexus, formed by the short ciliary vessels. 
Limiting Membrane^ — a structureless hyaline membrane, covering the inner 

surface of the capillary layer. 
Pigmentary Layer ^ internally, — a single layer of hexagonal nucleated cells, 
loaded with pigment of a brown-black color, which is absent in albinos, 
and of slight amount in blondes. [Considered by many anatomists the 
loth layer of the retina.] 
Arteries of the Choroid^ — are the short posterior ciliary, and recurrent branches 

from the long posterior and anterior ciliary. (See p. 105.) 
Veins, "^ — unite into 4 or 6 Venae Vorticosae,* which pass out through the 

sclerotic near its equator. 
NerveSf^ — derived from 3d, 5th, and S3rmpathetic, through the long and short 
ciliary nerves. (See p. 137.) 

What are the Ciliary Processes ? They are 70 or 80 folds, formed by 
the anterior prolongation of the middle and internal layers of the choroid on 
the inner surface of the ciliary musde, being received into corresponding folds 
on the suspensory ligament of the lens. They are about ^ inch in length, 
and form a curtain-like expansion behind the iris. 

Describe the Ciliary Body.' It is the portion of tiie uveal tract between 
the choroid and the iris,® and consists of ciliary muscle covered by choroidal 
stroma and the ciliary processes. The — 

Ciliary Muscle or Muscle of Bowman^ — is a ring of involuntary muscular 
fibres, supplied by the 3d nerve ; is thickest anteriorly, thin posteriorly. 
Its fibres arise from the comeo-sderotic junction, and pass backwards to 
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be Madied to the cliorcnd in front olthe retina. ConHsls of meridional fibres 
drawing (he choroid forwards, and circular fibres wliich lelax the zonula 
and permit the lens to become more convex, from its own elasticity. 
iinnuiar Muscle of Miiller, — consists of separate circular bundles at the 

anterior internal angle of the ci]iai7 body. 

Circulu! Arirriosits Mttjor and Motor, — arc arterial circles on the ciliary 

muscle, formed by bianchel of the long posterior ciliary and anterior 

ciliary arteries. 

What is the Itia • ? It is a perforated curtain, suspended in the aqneous 

hiimcir behind the comea and in front of the lens, and is Ibe anterior portion 

of the middle tnnic of the eyeball, beittg continuous with the ciliary muscle 

and the choroid coat. It is about i inch wide, ^ inch thick, and U eom- 




pOEcd of radiatii^ and circular muscular Gbre^, a fibrous stroma and [ugmetd 
cells, covered by a layer of irregular cells continuous with those of the mem- 
brane of Descemet. The— 
Pupil, — is the central opening in the iris, aiiuaied a biile lo (he nasal aide 

of the centre, diameter j^ to J inch. 
Ligamenlum Ptclinatum Iridis, or Dollinger's band, — is the suspensory 
ligament of the iris, connecting its ciliary margin with the comeo- sclerotic 
junction. It is formed of strong fibrous prolongations Iroai the membrane 
of Descemet and the poaerior surface of (he comea. 
Fonlana't Sfinies, — are Spaces between the prolongations which form the 
ligamentum pectinatum, In some animals, as (he ox, they form regular 
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Uvea^ or Tapetuniy — a layer of purple pigment-cells on the posterior surface 
of the iris, continuous with the pigment layer of the ciliary processes. 

Sphincter Pupilla, — a layer of circular muscular fibres around the pupillary 
margin, supplied by the 3d nerve. 

Dilator Pupilla, — eradiating muscular fibres from the pupillary margin toward 
the ciliary border, supplied by fibres of the sympathetic, from the ciliary 
ganglion. [See p. 137.] 

Membrana Pupillaris^ — a vascular membrane which covers the pupil in 
the foetus, disappearing about the eighth month, — occasionally permanent. 
It is nourished by the Hyaloid Artery ^ through the Canal of Stilling (de- 
scribed under the Vitreous Humor). 

Arteries, — are derived from the long and anterior Ciliary, forming the Cj>- 
culus Major Iridis at the ciliary border, and the Cir cuius Arteriosus 
Iridis Minor near the pupillary margin. 

Veins, — empty into those of the ciliary processes and the anterior ciliary veins 

Sinus Circularis Iridis, Canal of Schlemm, or Canal of Fontana, — is a 
minute canal at the internal corneo-sclerotic junction, extending around 
the circumference of the attached border of the ins. It is lined by endo- 
thelium and encloses a venous plexus, receiving veins from the sclerotic 
and the ciliary plexus. It communicates with the chamber of the aqueous 
humor and with the anterior ciliary veins. 

Nerves of the Iris, — are derived from the 3d, 5th and the sympathetic, 

through the long and short ciliary nerves. The 3d supplies the circular 

fibres, the sympathetic the radiating ones, the' 5th being nerves of common 

sensation. 

The Retina. 

What is the Retina ? It is the innermost or nervous tunic of the eye, — 
a delicate, grayish, transparent membrane, about ^ of an inch thick at the 
fundus, yJit inch at the anterior margin. It is formed by a membranous ex- 
pansion of the optic nerve elements, and extends from the termination of that 
nerve nearly as far forwards as the ciliary processes, terminating in a jagged 
margin, the Ora Serrata, though its fibrous stroma is continued as the Pars 
Ciliaris Retina over the ciliary body. The Retina presents for examination 
the following points, viz., the — 

Macula Lutea, or Yellow Spot, — situated on the retina, exactly in the visual 
axis ; is an elevated oval spot where vision is very acute, the retina being 
very thin and full of nerve elements closely packed together at the ex- 
pense of its connective tissue. No rods, no nerve-fibre layer here, but 
the cones and ganglion-cells are very numerous. 
Fovea Centralis, — a depression at the centre of the macula lutea, -^ to ^ 
inch in diameter, in which the sense of vision is most acute. 



Ofiic Diic or Papilla,~t\i(: point where the optic nerTe enEen, the centnl 
Biteiy of the retina piercing its centre. It lies ibout -^ inch inlemal to 
and ^ inch below the posterior pole of the eye, and is often called the 
Blind Spot, being the only part of the fundus oculi from which the power 
of vision is absent. 

Pan Ciliaris Xelina, — the part of the retinal ttroma which ii prolonged 
over the ciliary body. Il is destitute of nerve-elements. 

Arteries of Ike Retina,— ansa from the 4rteria Centralis Retinn (be. of the 
ophthalmic), just behind Ihe optic disc; run chieSy upvardi and down- 
wards, accompanied by veins, to terminate in cafullaiy network. No 
vessels exist in the fovea centralis, and ooly the Guest capillaries in the 
macula lutea. 

Describe the Structure of the Retina, It 
is composed of nervous elements, blood-vessels, 
and modified connective tissue resemtiling the 
neurc^lia of the brain, arranged in 9 or 10 
layers, from within outwards, as follows, vis. — 

Membrana Limiiant Interna, — a perTectljr 
transparent membrane, made up of the 
retinal connective tissue, and lining the 
inner surface of the retina (shown in the 
cut by the lowest line). 1 

Optic Nervi /i'iriM,'-^omposed of the ter- 
minal fibres of the Optic nerve radiating 
from the papilla in all directions. They 
condst of the axis-cylinder only. ^ 

Ganglionic Layer,* — a very thin layer of 
lat^ ganglion cells, having large nuclei 
and nucleoli, with braocliing processes to 
the optic nerve fibres of next layer, . 4 

Internal Molecular Layer,' — fine granules 
intersected by finest nerve fibres and con- 
nective tissue elements. 

Inlemal Granular Layer,* — small, round 
celis with lai^e nuclei, their processes 
uniting with the ganglion cells, 3 

External Molecular Layer,* — a very thin 
layer of fine granules and nerve- fibrilhe. 

External Granular Layer," — conrisls of 
ellipsoid cells, forming a nucleated en- ' 
largement of Jacob's membrane. 
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External Limiting Membrane, — a membranous expansion of radial con- 
nective tissue, perforated by foramina (shown in the cut by a line between 
« and t). 

Rods and Cones, or Jacob'' s Membrane,'' — the perceptive layer of the retina, 
composed of rods and cones closely packed together, like palisades, the 
termini, probably, of the optic nerve fibres. 

[A tenth layer is described by some anatomists, the pigmentary layer of the 
choroid.* See ante, p. 200.]^ 

Name the Essential Elements of the Retinal Structure. 
I^iNciPAL Elements, are three, as follows, viz. — 

Nerve-fibres, — ^which in the molecular layers break up into very delicate 
plexuses. In their course are found — 

Nerve-cells, — ordinary bipolar or multipolar, and modified ones, the so-called 
granular layers of the retina. 

Terminal Organs, — the rods and cones of Jacob. 
Subordinate Elements, are two, the — 

Modified Connective Tissue, ^o^ spongy nature. 

Vessels, — blood<vessels and lymphatics. 

The Humors. 

What is the Aqueous Humor ? It is a clear, alkaline, serous fluid, com- 
posed of water 96.7, albumen o.i, chloride of sodium and extractive matters 
3.2, weighing 4 to 5 gprains, and filling the anterior and posterior aqueous 
chambers, which communicate with each other when the pupil is dilated 
sufficiently to remove the pupillary margin of the iris from the surface of the 
lens. The — 
Anterior Chamber of the Aqueous Humor, — has the cornea in front and the 

iris behind. 
Posterior Chamber of the Aqueous Humor, — ^has the iris in front, the lens, 
zonula and ciliary body behind. [The existence of any such space is 
denied by many authorities.] 

Describe the Crystalline Lens. It is a bi-convex, elastic, transparent 
body, enclosed in a capsule, held in place by a suspensory ligament, and situ- 
ated between the posterior aqueous chamber and the chamber of the vitreous 
humor, immediately behind the pupil. Its posterior surfi&ce is the most convex, 
and rests in the Hyaloid Fossa of the vitreous. Its — 
Dimensions and Weight, — diameter, about ^ inch, — axis about \ inch, — 

weight, 4 to 4^ grains, — index of refraction, 1.44. 
Composition, — ^water 60, soluble albuminous matter 35, insoluble albuminous 
matter 2.5, fat and cholesterine 2 per cent. 




O^svle, — is traiMpirenl, elastic, ^^ inch thick anteriorly, ,^ inch pos- 
teriori]' ; has a layer of flat cells between its anterior portion and ihe lens, 
which, after death, break down into a fluid, the Liquor Morgi^ni. 
Zenuia of Zinit, er Suifienmry Ligamtni, — connects Ibe capsule with tile 
dliaiy body. It is formed by a splitting of the 
hyaloid membrane into two layers, one going 
in front of the lens, Ihe other behind. It i 
shown exa^erated in the cut. '* 

Canal ef Pttit, — is a Iriangnkr space aronnd the 
circamference of the lens, formed by tbe sepa~ 
lation of the two p0*ion» of the iasptnaory t 
ligament (shown inflated in (he cut). 
Precestus ZoaiUa, — are small radiating folds oi 
the anterior sui&ce of the snqienaoiy ligament, which aie received be- 
tween the ciliaiy processes. 
Describe the Structure of the Cryitalline Lens. It consists of flattened 
. hex^onal fibres, united laterally into lamelUe, by serrated edges, and curving 
wonod the borders of the organ. Its centre or NvcUus is nnstratified, and 
denser than the smroimding portion or Cfrltx. It is nnor^nized, having no 
vessels or nerves, bnt receives its nutiiment by imbibition from the nveal tract, 
and possibly from the other humors of the eye. 

Wh»t ia the Vitreons Humor t The Vitreous Humor or Hyaloid Body 
is an apparently stractnreless substance, of gelatinous consistence, consisting 
of water with a little albumen and salts, and containing cells, nuclei, and cod- 
nective- tissue filaments. II has no vessels or nerves, and is situated in the 
posterior chamber of the eye, behind the lens, which it supports, as also the 
retina. The— 

Canal of Stilling, Canal ef Cltqnit, er Hyaleid Canal, — traverses the vit- 
reous humor antero-posteriorly, being the channel for the transmission in 
the fietus of the Hyaloid Artity to the membrana pppillaiis. [See antt, 
p. 202.3 
ffyaloid Fossa, — a depression on the anterior surface of the vitreoas, recdv- 

ing the posterior convexity of the lens. 

What la the Hyaloid Membrane f II is a delicate capsule investing the 

vitreoiis,and supposed to send delicate septa into the snbstauce of that humor. It 

dividesanteriorly into two layeis, which enclose tbe Canal of Petit and the Lens, 

forming the suspensory ligament of tbe latter, or Zonula of Zinn. [See above.] 

The foregoii^ is the view of most analomisli, but some assert that this 

membrane is identical with the internal limiting membrane of the retina, 

extendmg only to the ora semta. [Henle, Iwanoff, etc.] 
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Otben admit a hyaloid membrane ronoaiiding the vitreoui, bat deny thai 

it split! to enclose the lens, t.ad assigD but one la]ier to the siupentoiy 

ligament, namely, that in float of the Canal of Petit. [Gtif, etcj 
Describe the Muscles of the Byeball. They namber 6, of which 4 ue 
Recti and 2 Oblique, as follows : — 
Rectus Superior,'- — from the upper margin of the optic foramen uid the 

sheath of the optic nerve,^inlo the sclerotic coat. Action, to rotate the 

eyelmll upwards. Nerve, 3d CTanial, 
Rectus In/ericr,*~-imTa the ligament of Hnn, — into the sclerotic co«t. 

Actian, rotates the eyeball downwards. Nerve, 3d cranial. 
Rectus InternHS,* — from the ligament of Zinn, — into the sclerotic coat. 

Actum, rotates the eyeball inwards. Nerve, 3d cranial. 
Rectus SxteniHS.' — by two heads, the upper from the outer margin of the 

optic Toramen, be lower from the ligament of Zinn and a liony process 




at lower margin of the sphenoidal fissure,— into the sclerotic coat.'* 
AclioH, to rotate the eyeball ontwsrds. Nerve, 6th cranial, or aliducens. 
Between the two heads of the eitcrnal rectus pass the 3d, nasal branch 
of the 5th, and the 6lh cranial nerves, and the ophthalmic vein. 

Obliguui Superior,'' — from about a line above the inner mai^n of the optic 
foramen, its tendon passing through a " pulley " ' ' near the internal an- 
gular process of the frontal bone and thence beneath the rectus saperior, 
— into the sclerotic coat, at right angles^ to the insertion of the rectus 
superior. Action, to rotate the eyeball on its antero- posterior axis. 
Nerve, 4th cranial, or patheticos. 

Obliquus Inferior,^ — from the orbital plate of the superior maxillary, — 
into the sclerotic coat below the insertion of the external rectus and at 
i^ht angles thereto. Actien,is> rotate the eye on its antero-posterior axis. 
Nerve, 3d cranial. 
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Vessels and Nerves of the Eye. 

What Nerves supply the Muscles of the Eye ? The — 

jd Cranial t or Motor Oculi, — supplies the superior, inferior and internal recti, 

and the inferior oblique muscles. 
4fh Cranial^ or Trochlear ^ — supplies the superior oblique muscle. 
6th Cranialf or Abducens, — supplies the external rectus. 

Describe the Arteries of the Eye. The Eye is supplied by the Oph- 
thalmic and Anterior Cerebral branches of the internal carotid artery, and 
the Infra-orbital branch of the internal maxillary (from the external carotid). 
The— 

Ophthalmic, — arises fix)m the cavernous portion of the Internal Carotid, and 
enters the optic foramen, giving off the following- named branches : — 

Lachrymal^ — to the lachrymal gland, the upper eyelid, and the conjunctiva, 
anastomosing with the palpebral arteries. 

Supra orbital, — supplies the superior rectus and levator palpebrse muscles, 
the forehead and pericranial tissues. 

Anterior and Posterior Ethmoidal, — to the dura mater, the nose, the ante- 
rior ethmoidal cells, and the frontal sinus. 

Palpebral, — superior and inferior, — to the eyelids. 

Frontal, — to the tissues of the forehead. 

Nasal, — to the lachrymal sac, and the nose. 

Short Ciliary, iz or ij, — pierce the sclerotic at the lamina cribosa, supply- 
ing the choroid and the ciliary processes. 

Long Ciliary, 2, — pierce the sclerotic, and pass forwards between it and the 
choroid, to supply the iris, forming two arteriU circles thereon, the Cir- 
culus Major Iridis at the ciliary border, and the Circulus Arteriosus Iridis 
Minor neiar the pupillary margin. 

Anterior Ciliary, — arise from the muscular branches, pierce the sclerotic, 
and join the great arterial circle of the iris. 

Arteria Centralis Retina, — pierces the optic nerve obliquely, and is dis- 
tributed to the retina. 

Muscular Branches, <?,— superior and inferior, supply the muscles of the 
eyeball. 
Anterior Cerebral, branch of the Internal Carotid, — sends nutrient capil- 
laries to the optic nerve. 
Infra-orbital, branch of the Internal Maxillary artery, — sends branches to the 
inferior rectus and inferior oblique muscles, and to the lachrymal gland. 

Natne the Principal Lymph-spaces of the Eyeball. The — 
Canal of Schlemm, — around the circumference of the iris. 
Peri- choroidal Space, — ^between the choroid and the sclerotic 



^act ef Tinm, — between the globe and its capsule. 
Vaginal Sfata, — between the sheoiha of (he optic nerve. 

What Veins has the Eye ? It has two muo trunks, the Superior- and 
Inferior OpkHiahuic J^'ai, which empty into the cavemons sinus, after col- 
lecting the Uood from the smaller venous ehsnnels thrmgh the Vtna Verti- 
cBsa of the ehorad. The veins of the eye uiaslDmose freely with Ihe facial 
veins, ihos penniitii^ the escape of vcbooi blood in eiAter Erection. 

Describe the Nerves of the Eye. They are the— 
Ntmt ef ^ttiai Semt, — Ihe Oplic, or 2d craual Dene. 
Motor Nrrvtt, — the jd, 4lh, 6:h, filaments of the 5lh, and sofne fibici froB 

the sympathetic. 
Sensory jVfrw,— Ihe 0|)titbalmie EHvision of Ihe 5lh, ^rii^ dT ibc — 

Laekrymai, — (o the lachrymal gland, the conjonctiva, and the integnmeirt 
of the apper ej^Iid. 

J Gai^ltomc 
Frontal { *'P"-«'^'>'«»f- Nasal. \ Long Ciliarr. 

I Suprvotbital. \ Infta-trochlear. 




Symfalketic Braaciis.—ai^ from llie medulla, ciHo-spinal r^on, Cavemoiu 
■Bd carotid plexuses, and join the 3d, 4tfa, 5th, and 6th nerves, iendiDg 
filaments to the dilator fibres of the iiis, to the moscks of the oibil and bdi, 
to the ciliaiy ganglion, and to the walls of the aitciies. 
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Short Ciliary y — some 20 in number, arise from the Ciliary Ganglion [See ante, 

page 137], pierce the sclerotic and go to the ciliary muscle, choroid, iris, 

cornea, and to the sheath of the optic nerve. 
Ascending^ — from MeckePs ganglion [See ante, page 137], enter the orbit by 

the sphenomaxillary fissure, going to the optic nerve, the 6th nerve, and the 

ciliary ganglion. 

Describe the formation and course of the Optic Tract. The fibres 
which form the optic tract have their deep origin in the optic thalamus, corpora 
geniculata, and the anterior corpora quadrigemina. The tract winds around the 
cms cerebri as a flattened band, receiving from the cms a few fibres of attach- 
ment, and also fibres from the lamina cinerea and the tuber cinereum. In 
front of the latter body the two tracts join to form the Optic Commissure or 
Chiasm, [See ^ on Fig. 61, page 130.] 

What is the arrangement of the Fibres in the Optic Commissure ? 
As generally described, the fibres undergo a partial decussation, as follows, 
viz., the — 

Decussating Fibres, — are the most numerous. They lie in the centre of the 
commissure, and pass across to the opposite side, connecting the retina of 
each eye with the opposite cerebral hemisphere. 
Longitudinal Fibres, — are the external fibres in the optic tracts, passing 
into the optic nerve of the same side, connecting each retina with the 
cerebral hemisphere of its own side. 
Inter-cerebral Fibres, — situated posteriorly in the commissure, passing from 

one optic tract to the other. 
Jnter-retinal Fibres, — lie anteriorly in the commissure, passing from one 
optic nerve to the other, and connecting the retina of one eye with that 
of the other. 
Describe the Optic Nerve. The Optic Nerve proper is the 2d cranial 
nerve, arises from the optic commissure, passes into the orbit by the optic fora- 
men in company with the ophthalmic artery, is pierced by the central artery 
of the retina, and enters the eyeball posteriorly ^ inch inwardly from its axis, 
piercing the sclerotic and choroid coats, and finally expanding in the retina. 
It is surrounded by a tubular process of dura mater, which as the nerve enters 
the orbit, subdivides to form both the sheath of the nerve and the periosteum 

of the orbit. 

Appendages of The Eye. 

What are the Tutamina Oculi ? They are the appendages of the eye, 
including the — 

Eyebrows, or Supercilia. Lachrymal Gland, and Ducts. 

Eyelids, or Palpebrae. Lachrymal Sac, 

Conjunctiva, or lining membrane. Nasal Duct. 
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What are the Eyebrows p They are ftrched elevitiims of the integn- 
menl over the lupra-arbital arches, are covered with a row of short bairs, 
and are drawn downwards and iawardi by (he Corrugalar SuptTciUi muscle. 
[5« page 68] 

Describe the Birelida. The Falpebne, or Eyelids, are two thio, movaUe 

folds, placed in front of the eye, for its protection. The upper lid is the most 

movable one, having its own levator muscle, the Levator palpebrse saperioris. 

[5-«page68.] The- 

Palpebral FUsurt, — is the space between (heir free mai^ns, its outer and 

inner angles being termed respectively the External Canlkus and Znttr- 

nal Canthus. 

Lacus Lachrymalis, — is a small triangular space at the internal canthus, 

between the lids and the globe. 
Lachrymal Paella, — on (he edge of each lid, about ^ inch froot the 

internal canthus. 
PuHcluni Lachiymale,—a. minule orilice on eich papilla, and the beginoii^ 

of the lachrymal canal. 
Describe tbe Structure of the Eyelids. They are composed externally 
of skin, internally of mucous membrane (Ihe palpebral conjunctiva), aod be- 
tween these lie areotar tissue, the orbicularis muscle, tarsal cartilage, fibrons 
membrane, Meibomian glands, vei^seh and nerves. Tbe^ 

Orbicularis Patpihrarum Muscle, — is very thin and pale. [See p. 68.] 
Tensor Tarsi, or Momcr's Muscle, [See p. 68]— is a portion of the orbicu- 
laris, compressing the punctum and (he sac. 
Tarsal Cartilages, — are plates of fibro-carlilage, forming (he framework of 
the lids. The upper one is crescentie in shape, the lower one elliptical 
and smaller. 
Tarsal Ligaments, — are fasciae connecting the tarsal cartilages (O the cir- 
cumference of the orbit. Externally they connect with the malar bone, 
and are there called the External Canlhal Ligameaii. 

p,^ ,^ Tendo Oculi, — connects (he inner end of 

each tarsal cartilage (o the nasal process 
of (he superior maxillary bone. 
Meibomian Glands,' — are sebaceous glands 
imbedded in lie tarsal cartilages, 30 to 40 
in (he upper lid, zo to 30 in the lower one. 
They open along the inner edge of the free 
border of each lid, and furnish a sebaceous 
secretion, to prevent adhesion of the lids 
(o each other. 
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RyelasheSy or CUia^ — are a double or triple row of short hairs, situated on 
the frte mai^nsof the lids; their follicles lying in the connective tissue 
beneath the tarsal cartilages. 
. Arterusy — are the Palpebral branches of the ophthalmic artery, forming 
the Superior and Inferior Tarsal Arches^ and anastomosing with the 
angular, anterior temporal , lachrymal and transverse facial. 
NerveSt — the 3d, facial and sympathetic to the muscles; the 5th to the skin 
and conjunctiva. 

What is the Conjunctiva ? It is the mucous membrane which lines the 
eyelids, and is reflected over the front of the sclerotic and cornea. It is con- 
tinuous with the mucous lining of the Meibomian glands, canaliculi, lachry- 
mal sac, nasal duct, lachrymal duct and gland. The — 

Palpebral Conjunctiva, — consists of connective tissue covered by epithe- 
lium, is traversed by furrows, and has papillae and follicular glands. 

Ocular Conjunctiva, — is very thin and transparent, loosely attached on the 
sclerotic, firmly adherent over the cornea, where it has no vessels in its 
structure. It has very few papillae, and no glands. 

Petro-tarsal ^r Palpebral Folds y—SM^tnoT and inferior, — are where the con- 
junctiva is reflected over the globe. They contain prominent papillae, and 
conglomerate glands, called the accessory lachrymal glan'is. 

Plica Semilunaris, or Semi- lunar Folds, — a crescentic fold of conjunctiva 
at the inner canthus, considered to be the rudiment of the Membrana 
Nictitans or 3d eyelid (of birds). 

What is the Caruncula Lachrjrmalis ? It is a small, red, conical body, 
situated in the lacus lachrymalis, at the inner canthus of the eye ; consisting 
of hair follicles and sebaceous glands, and covered by conjunctiva. It is con- 
nected by tendinous fibres to the capsule of Tenon and to the rectus internus 
muscle. 

Natne the parts constituting the Lachrymal Apparatus. They are 
the lachrymal gland and its ducts, the accessory conjunctival glands, the 
canaliculi, lachrymal sac, and nasal duct. 

Describe the Lachrymal Gland. It is an oval gland situated in a fossa 
of the orbital portion of the frontal bone, at ^he outer angle of the orbit, its 
inferior surface resting on the eyeball, its lower margin or lobe being covered 
by conjunctiva. The — 

Tarso-orbital Fascia, — connects the lachrymal gland to the bony roof of 

the orbit. 
Ducts, — 6 to 12 in number; open on the upper and outer portion of the 

palpebral conjunctiva. 
Secretion — (tears), — ^lubricates the anterior surface of the eyeball. Excess, 
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LACRYMAL DUCT 



, Fig. X05. evaporates, or collects in lacus and 

passes through puncta into canaliculi, 
and so to lachrymal sac, and thence, 
by the nasal duct, into the inferior 
meatus of the nose. 

What are the Canaliculi ? They are 
two minute canals, ^ inch in diameter 
and y^ inch long, which extend from the 
punctum in each lid to the lachrymal sac. 
They are lined with mucous membrane, and 
enveloped by fibres of the tensor tarsi muscle. 

Describe the Lachrymal Sac. It is 
the superior dilated extremity of the nasal 
duct, and is situated in the groove formed by the lachrymal bone an^ the 
nasal process of the superior maxillary. Its form is oval, flattened antero- 
posteriorly ; its dimensions about | inch long and \ inch wide. Its fundus is 
crossed by the tarsal ligament, and by the tensor tarsi muscle. Its junction 
with the nasal duct may be interrupted by folds of the lining mucous mem- 
brane. 

What is the Nasal Duct ? A membranous canal extending from the 
lachrymal sac to the inferior meatus of the nose. It is about ^ inch long, ^ 
inch in diameter, is contained in the osseous lachrymal canal, curving down- 
wards, backwards and outwaids, and its calibre is narrowest about its middle. 
Its mucous lining is thick, and continuous with the Schneiderian membrane of 
the nasal cavity. Surrounding it is a vascular network of connective tissue, 
and outside this, a tendinous sheath. At its lower end a fold of mucous mem- 
brane forms an imperfect valve. 



THE EAR. 

What Bone contains the Auditory Apparatus ? The petrous and mas- 
toid portions of the Temporal bone. [Described on page 16.] 

Name the Divisions of the Auditory Apparatus. The organ of hear- 
ing consists of the following parts, viz. — 

Auricle, or Pinna. 



I. External Ear, 



2. Middle Ear, or Tympanum, 



\ External Auditory Canal, 

Membrana Tympani. 
Cavity of the Tympanum. 
Mastoid Cells, 
Eustachian Tube, 



3- Imiemal Emr^ot Laijrinik. 
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I 

' Semicircular CtmaJs. 



j C^cilej. 
AuJitcry «\>rr^. 

The External Ear. 

Describe the Auricle. The Aaride or Pinnai is the external irregularlr 
shi4)ed appendage, fastened to the malar and lempoial bones by elastic hbres. 
It c m nis ts of a broad (date of jrellov caitilage, deficient in places where its 
parts are joined together bj ligamentous tissue, and b covered br perichon- 
drinm and integoment, the latter containing sebaceoos and sweat gUnds, and 
provided with short, downy hain. The Aaride presents several devations 
and depreaioos, named as follows: — 

CatukA, — the central carity leading into the canal. 

Tn^MSf — a conical eminence in front of the concha, usually covered with 

hain along its inferior border. 
Anii-tragus, — a similar projection fadng the tn^us, from which it is sepa- 
rated by a deep fissure, the Incisuru Iniertragica, 
HeHx^ — the outer curved edge of the pinna, beneath which is a deep groove, 

the Fossa Navicularis. 
Anti'keliXf — a curved ridge along the posterior boundary of the concha, 
bifurcating above to endose a iriangular depression, named the Ft>ssa 
Triangularis, 
Lobe or Lobule^ — the soft, pendulous portion, com[K>sed of integumentary, 
adipose and connective tissues. 

Name the Muscles of the Auricle. The — 
Extrinsic Muscles are the— 

Attolens Aurem, Attrahens Aurem, Retrahens Aurem. 
[These muscles are described on page 68.] 

Intrinsic Muscles are but slightly developed. They are the — 
TragicuSf — lies vertically on the outer surface of the tragus. 
Anti'tragicus^ — on the posterior wall of the auditory canal. 
Helicis Major, — vertically on the anterior border of the helix. 
Helicis Minor,^oii lateral surface of the root of the helix. 
Transversus Auricula^'— on the posterior surface of the auricle, radiating 

outwards from the convexity of the concha. 
Obliquus Auricula^ — also on the posterior surface, radiating upwards from 

the convexity of the concha. 
Dilator of Concha,~-<m. the tragus. 
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Name the Arteries and Nerves of the Auricle. The — 
Arteries, — are derived from the External Carotid. The— 

Posterior Auricular, — a main branch of the external carotid. 

Anterior Auricular, branch of the Temporal br. of the ext. carotid. 

Auricular, — ^branch of the Occipital branch of the ext. carotid. 
Nerves, — are the — 

Auriculus Magnus, — from the cervical plexus. [See p. 133.] 

Posterior Auricular, — from the facial nerve. 

Auricular, — branch of the pneumogastric (also called Arnold's nerve). 

Auricula- temporal, — branch of the inferior maxillary div. of the 5th. 

Describe the External Auditory Canal. It is an osseo- cartilaginous 
tube, about i]^ inch long, extending from the concha to the membrana tym- 
pani, and curved irregularly in its course. The cartilaginous, or external por- 
tion, is about ^ inch long, and deficient posteriorly and above, whe/e it is 
filled by strong fibrous tissue. The canal is lined with integument, having 
numerous hair follicles, sebaceous and ceruminous glands. 

Sulcus Tympanicus, — a groove at the bottom of the canal for the insertion 
of the membrana tympani. It is interrupted above by the — 

Segment of Rivinus, — at the upper part of the sulcus tympanicus, each end 
having an osseous spine, the Spina Tympanica Major and Minor, 

What are the Relations of the External Auditory Canal ? In front, 
the articulation of the lower jaw ; below and in front, the parotid gland ; 
behindy the mastoid cells and the transverse sinus ; above, the mastoid cells 
and the dura mater of the brain. 

Name its Vessels and Nerves. Its — 
Arteries, — ^are branches of the Posterior and Deep Auricular. 
Nerves, — are chiefly derived from the Temporo-auricular Branch of the inferior 

maxillary division of the 5th nerve. 

The Membrana Tympani. 

What is the Membrana Tympani? The Membrana Tympani, or 
Drumhead, is an oval, inelastic, semi-transparent membrane, about ^\j^ inch 
in thickness, situated obliquely at the bottom of the external auditory canal, 
which it separates from the cavity of the tympanum. Seen through the canal, 
it is of a delicate blue.gray color, arched inwards, and presenting for consid- 
eration the following points, viz. : — A 

Tubercle, — white in color at the upper border, made by the short process 
of the malleus. 

Stripe, — also white, running downwards from the tubercle, and formed by 
the handle of the malleus. 
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Light-Spot^ — a triangular reflection, its apex at the tip of «• ^ 

the malleus-handle, its base extending to the periphery 

of the membrane. It is due to the concavity of the ▼, 

drumhead. 
Umbo, — or shadow, is the darker central portion. 
Shrapneirs Membrane^ — is the upper posterior part of 

the drumhead, where it is somewhat flaccid. 
Rivinian Foramen^ — a minute opening supposed to exist 

in the portion called Shrapnell's membrane. 

In what direction is the Membrana Tympani placed ? Obliquely 
inwards and forwards, almost forming a continuation of the posterior wall of 
the external auditory canal. 

Describe the Structure of the Membrana Tympani. It is composed 
of 3 layers, as follows : — 

External^ or Dermoid Layer ^ — continuous with the integument lining the 

external auditory canal. 
Middle Layer^ or Lamina Propria^ — formed of outer radiating fibres, and 

inner circular ones. Between these two sets of fibres are situated the 

short process and handle of the malleus. 
Internal or Mucous Layer^ — is continuous with the mucous lining of the 

tympanum. 
Tendinous Ring (At, Fig. io6), — ^surrounds the margin of the membrane, 

being received into the sulcus tympanicus. Its anterior and posterior ends 

are shown by » and A in Fig. 1 06. 

What Structures are presented by its Internal Surface ? A fibrous 
fold descends from the upper portion of the marginal ring, for a short distance 
along the malleus-handle, forming the — 

Anterior and Posterior Pouches, — one on each side of the malleus-handle, 

opening downwards. 
Tendinous Bands, — 4 or 5, — converge from the posterior margin to the 
middle of the malleus-handle. 

What Arteries Supply the Membrana Tjrmpani ? The — 
Deep Auricular, branch of the internal maxillary, — supplies the external layer, 

and forms with the Tympanic Branches a capillary plexus in the middle 

layer, (von TrSlsch, Rossa, etc.) 
Tympanic, branches of the internal maxillary and internal carotid arteries, — 

supply the internal layer, and anastomose on the membrana tympani with 

the— 
Vidian and Stylo- mastoid, — branches respectively of the internal maxillary 

and posterior auricular branches of the external carotid. 
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What Nerves supply the Membrana Tympani ? The external layer 
contains filaments from the Superficial Temporal branch of the 5th ; the inner 
layer is supplied by the Tympanic Plexus. (See Nerves of Tympanum.) 

The Tympanum. 

Describe the Tympanum. The Tympanum, Drum, or Middle Ear, is 
an irregularly-shaped cavity lying between the membrana tympani and the 
internal ear, and communicating with the pharyngeal cavity by the Eustachian 
tube. It contains the ossicles of the tympanum, part of the chorda tympani 
nerve, and air. Its average diameters are atx>ut \ inch antero-posteriorly, 
J to I inch vertically, and ^j to \ inch transversely. 

Name the Points on each wall of the Tympanum. Its — 
Roof, — is very thin, and corresponds to a depression on the anterior surface 

of the petrous portion of the temporal bone. 
Floor, — is a thin plate, separating it from the jugular fossa and vein. Has — 

Opening for Jacobson^ s Nerve, — in the floor. 
Outer Wall, — is formed by the membrani tympani and presents the — 
Iter Chorda Posterius, — opens close to posterior edge of drumhead, for the 

entrance of the chorda tympani nerve. 
Her Chorda Anterius, or Canal of Hugier, — opening just in front of the 

drumhead, for the exit of the chorda tympani nerve. (See p. 16.) 
Glaserian Fi: sure, —opens above and in front of the drumhead, receiving 

the long process of the malleus, the anterior ligament of the malleus, and 

the tympanic artery. (See anle, p. 15.) 
Inner Wall, — is the outer wall of (he labyrinth; — presents the — 

Fenestra Ovalis, — an oval opening, leading into the vestibule, and closed 

by a membrane, to which is attached the base of the stapes. 
Fenestra Rotunda, — a smaller opening, below the fenestra ovalis, leading 

into the scala tympani of the cochlea, and closed by the Membrana Tym* 

pani Secundaria. 
Promonoiory, — an elevation corresponding to the first turn of the cochlea, 

situated between the fenestras and in front of them. 
Ridge of the Aqueductus Fallopli, —above the fenestra ovalis, behuid which 

it curves downwards along the posterior wall. 
Pyramid, — a conical eminence containing a canal which communicates with 

the aqueductus Fallopii and encloses the stapedius muscle. 
Anterior Wall, — presents the — 

Opening of Canal for the Tensor Tympani Muscle, — above, situated on a 

small projection, the Anterior Pyramid, 
Opening of the Eustachian Tube, — next below. These two canals being 

separated by a bony lamina, the Septum Tuba. 
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Processus CochUariformis^ — the small end of the septum tubae, projecting 
into the tympanum. (See p. 17.) 

Posterior Wall, separates it from the mastoid cells, and presents the — 
Openings of the Mastoid Cells. Ridge of the Aqueductus Fallopii, curving 
downwards and nearly vertically. (See above.) 

Describe the Ossicles of the Tympanum. They are three s^iall bones, 
which form a chain across the tympanic cavity, connecting the membrana 
tympani with the fenestra ovalis, and named the — 

Malleus f or Hammer ^A. — consists of a head, neck, short process, *ong pro- 
cess, or Processus Gracilis^ and handle, or Manubrium. The short pro- 
cess and handle are fastened to the middle layer of the drumhead. The 
long process is received into the Glaserian fissure, and the head articulates 
with the head of the Incus. 

Incus, or Anvil,B — has a head, also a long and a short process. The head 
articulates Arith the head of the malleus, the 
short process with the posterior wall of the ' *°^* 

tympanum, the long process with the head of 
the stapes, by the Os Orbiculare, its convex ex- 
tremity. 

Stapes f or Stirrup, C — presents a head, neck, base 
and crura. Its head articulates with the incus, 
its base rests on the membrane closing the 
fenestra ovalis, its neck receives the tendon of 
the stapedius muscle. 

Name \he Ligaments of the Ossicles. They are the — 
Ligamentum Mallei Anterius, — from the spina tympanica major to the neck 

and long process of the malleus. 
Lig. Mallei Externumt — from the border of the Rivinian segment (p. 214), 

to the neck of the malleus. Its posterior fibres are the — 
Lig. Mallei Posticum, — (Laxator tympani minor muscle of Sommering) — is 

simply the posterior group of fibres of the preceding ligament. 
Lig. Mallei 5«/*r/«j,— (Suspensory lig. of the malleus) from the roof of the 

tympanum to the head of the malleus. 
Lig. Incudis Superius, — from the roof of the tympanum to the head of the 

incus (Arnold). 
Lig. Incudis Posticum,— from the posterior wall of the tympanum to the short 

process of the incus. 
Lig. Obturatorium Stapedium,-^^ thin membrane which closes the opening 

between the crura of the stapes. 
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Annular Lii^amenty — connecting the base of the stapes to the margin of tlie 
fenestra ovalis. 

Ciip,\ular Lii^aments^ — around the articulations between the ossicles them- 
selves, which articulations are lined by synovial membranes, with aiticalar 
cartilages iK'tween the contiguous surfaces. 

Name the Muscles of the Tympanum. Three are usually described, 
— the Tensor Tympanic Laxator Tympanic and the Stapedius, A fourth, the 
Laxator Tympani Minor^ is now generally omitted, being considered the 
|)f)stcrior ligament of the malleus by most writers. Many otolc^sts omit 
the Laxator Tymi)aiii from the list also. [These muscles are described cm 
page 71.] 

What Arteries supply the Tympanum ? The — 

lympanic^ — branch of the internal maxillary, entering the Glaserian fissure, 
anastomosing on the mcmbrana tympani, in a vascular circle, with the Stylo- 
mastoid and Vidian arteries, and the Tympanic br. of the internal carotid. 

Stylo-mastoidy — ^l)r. of the posterior auricular br. of the external carotid, en- 
tering at the stylomastoid foramen. 

Petrosal^ — br. of middle meningeal artery, entering by the hiatus Fallopii. 

Tympanic y — br. from tlie internal carotid artery. (See p. 105.) 

Vidian^ — br. of the internal maxillary br. of the external carotid. 

BranchcSy — from the ascending pharyngeal br. of the external carotid. 

Name the Nerves of the Tympanum. The — 

Tympanic Br. of the Glosso- pharyngeal (Jacobsdn's Nerve),— enters the tym- 
panum through its floor, and supplies the two fenestne and the mucous lin- 
ing of the cavity, helping to form the Tympanic Plexus (see below). 

Tympanic Branch of the Facial Nerve ^ — to the stapedius and laxator tympani 
muscles. 

Branch from the Otic Ganglion^ — to the tensor tympani muscle. [This 
ganglion is described on page 137.] 

Chorda Tympani Br, of the Facial, — enters the tympanum by the iter chordae 
posterius, crosses the cavity between the handle of the malleus and the long 
process of the incus, and makes its exit by the iter chordce anterius, after 
passing close along the upper part of the membrana tympani. 

How is the Tjrmpanic Plexus Formed ? By the — 

Tympanic Br, of the Glosso- Pharyngeal, — or Jacobson's nerve. 

Branch of the Superficial Petrosal, from the Facial, — entering from above. 

Branches from the Carotid Plexus of the Sympathetic, — ^through the wall 
of the carotid canal. 

The plexus lies in grooves on the inner wall around the promontory, and sup- 
plies the mucous membrane of the tympanum. 
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The Eustachian Tube. 

What is the Eustachian Tube ? It is an osseo- cartilaginous canal, about 
i^ inches long, -^-^ inch in diameter at tympanic end, y^ inch at pharyngeal, 
which leads downwards and forwards from the tympanic cavity into the 
pharynx. Of its length two-thirds is cartilaginous, one-third osseous. Above 
its bony portion is the canal for the tensor tympani muscle, from which it is 
divided by an osseous lamina, the Septum Tuba. Its — 

Cartilaginous PorHon^ — consists of two plates of cartilage, their non-ap- 
proximated edges being connected by a membrane. 
. Pharyngeal Orifice , — is trumpet- shaped, and situated in the posterior nasal 
space, just above the nasal floor. 
Mucous Membrane, — covered with the ciliated epithelium, and continuous 
with that of the pharynx and the tympanum. 

• Describe the Muscles of the Eustachian Tube, They are the — 
Spheno- salpingo- staphylinus, — the abductor or dilator of the tube — is described 

as arisingy^^/w the sphenoid bone and the cartilage of the tube, and being 

inserted into the convex border of the outer cartilage for its whole length. 

Nerve, — internal pterygoid. 
Levator Veli Palati^ — arises/rom the temporal bone and the cartilage of the 

tube, — into the osseous tube, the cartilage, and the mucous membrane. 

Action, to enlarge the transverse diameter of the tube. Nerve, pneumo- 

gastric. 
Salpingo-pharyngeus, — a thin layer disposed along the median cartilaginous 

plate and the mucous membrane. Action, to fix the median cartilage. 

Called a fascia by some anatomists. 

What Arteries supply the Eustachian Tube ? The — 

Ascending Pharyngeal, — ^branch of the external carotid. 

Middle Meningeal,— ^branch of the internal maxillary br. of the ext. carotid. 

Branch, — from the internal carotid artery. 

Name its Nerves. Besides those which supply the muscles of the tube 
(see above), it has branches from the — 

Superior Pharyngeal. Glosso-pharyngeal. 

The Internal Ear. 

Name the Parts comprised in the Internal Ear. 

Vestibule. 
Osseous Labyrinth, consists of the \ Semicircular Canals, 

Cochlea. 



Membraaaus Labyrinth, comprises the 



Utricle. 

Mrmbranaui Stmin'rcu: 

Mtmbranous Cochlea. 



Auditory Nfrvf, — the 8th Cranial nerve, or ihe Portio Mollis of the 7th. 

Or^an of Corti, — Ihe terminal auditory apparatas. 

Internal Auditory Canal, — by which the auditory nerve enters. 

Desciibe the general airang^ement of the Internal Bar. It lies in- 
ternal to the tympanum, within the petrous portion of the temporal bone, and 
consists of ■ series of osseous chambers, Ihe Osseous Labyrinth, containing a 
fluid, the Perilymph, or Liquor Colunnii, in which lies 3. membranous repro- 
duction of the chambers, the Afemiranous Labyrinth, which also contains a 
fluid, the Bndolymph, or Liquor Scarpa. Upon the membranous labyrinth 
are distributed the terminal filaments of the auditory nerve, which being sus- 
pended between two Huids, a.re not only protected l.'rom injury, but enabled to 
perceive the most dehcate vibrations which may be communicated to the fluids 
surrounding (hem. 

Describs the Vestibule. It is the common cavity of communication 
between Ihe osseous parts of the internal ear, and measures in vertical diameter 
about \ inch, laterally about ^ inch. It communicates in front with the scala 
veatibuli of the cochlea ; and behind (by five openings) with (he semicircular 
canals. It presents the following points, vii. : — the — 

Yta 108. Fenestra Ovatis, — on its outer wall, 

closed by the base of the stapes and 
its annular ligament. 
Fovea IIemispkerica,t—a. small circular 
depres^on on the inner wall, for the 
saccule. 
Macula Cricosa, — are groups of very 
minute orifices on (he inner wall, ad- 
milling the nerve filaments. 
Crista, or Pyramidal Eminence, — a 
ver(ical ridge on (be inner wall, 
bounding the fovea posteriorly. 
Aquedactus Veslibuli,d — opens behind Ihe crista, ending. on the posterior 
surface of the petrous portion of the temporal bone. It contains a small 
blind canal opening by two arms, one into the utricle, (he other into the 
saccule; also a small vein. 
Fovea Stmi-elliptica," — a small oval depression on (he roof, above and be- 




What are the Semicircular Canals ? They are three C-shaped bony 
tubes, each about ^ inch in diameter, situated above and l>ehind the vestibule, 
into which they open by 5 apertures. Each canal lies at a right angle with 
Ihe other two. The— 

Sultrier and Posterior/ Canals, — ate each oeatly an inch long, vertically 
placed, joined together posteriorly where they open into the vestibule t>y 

Extimal Cattal,s — is \ inch long, horizontally placed, and directed out- 
wards and backwards. 
Ampulla, — '13 a Hask-shaped dilatation of each canal at one extremity, 

having a diameter of about ^'^ inch. 
Describe the Cochlea. The Cochlea is a bony tube, about l^inch long, 
tapering from ^ to ji^ inch in diameter, coiled around a central conical axis 
for 2^ turns, and resembling a snail shell in appearance. It measures about 
y^ inch in length and the same in breadth at the base. It is situated in front 
of the vestibule, its apex pointing forwards and outwards, and is separated 
from the carotid canal in front by a thin 
wall. Its— '" "" 

Modiolus, a — is Ihe central axis, conical 
in shape, channeled by small canals 
for the passage of arteries and nerves, 
and by a central one, the Caitalis 
Centralis Modioli. Its apex is within 
the last coil of the cochlea, and is ex- 
panded into a funnel-shaped lamella, the InJundHulum. 
Lamina Spiralis, ^ — is a thin, osseous plate, projecting from the modiolus 
half way across the spiral canal, and winding around the modiolus ter- 
minates near the apex in a hook-like or Hamular Process. Its deliciency 
in the last half turn of the cochlea forms the Htlicetrema, a space in 
which the scalx vestiboli and tympani unite. (See below.) It consists 
of two laminae, ', ', between which pass the filaments of the cochlea 
nerve. "> From its free edge the structures composing the membranous 
cochlea pass lo their attachment on the opposite wall of the cavity. 
Fig. .11.) 
^ral Canal, — is the qace between the modiolus and 'Jie 01 
cochlea. It makes a^ turns,— from left to right ii 
right to left inthe left ear; and terminates in the Ci^ 
the apex of the cochlea. It is divided, by the « 
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the membranous cochlea, into 2 Scalae, — the Scala Vestibuli^ and the 
Scala Tympani.'' [Fig. ill.] 
[A third scala is described by many authorities, the Scala Media,^ indading 
the space occupied by the membranous cochlea. See Fig. iii.] 

Describe the Scala Vestibuli. It is the portion of the spiral canal lying 
above the lamina spiralis and the membranous cochlea ; communicates with 
the vestibule below, and with the scala tympani above at the Helicotrema. It 
is filled with perilymph. 

What is the Scala Tympani ? It is the portion of the spiral canal lying 
below the lamina spiralis and the membranous cochlea, communicates with 
the aqueductus cochlea (see below), and with the scala vestibuli at the Heli- 
cotrema. It terminates inferiorly at the fenestra rotunda, and is tilled with 
perilymph. 

What is meant by the Helicotrema ? It is a space at the apex of the 
cochlea, formed by the deficiency of the lamina spiralis in the last half turn 
of the same. In this space the two scalae are believed to open, thereby 
communicating with each other. 

What is the Aqueductus Cochleae ? A small canal which begins by a ' 
small orifice in the lower wall of the scala tympani, and runs in the inner wall 
of the jugular fossa, ending at the edge between the inferior and inner surfaces 
of the petrous portion of the temporal bone. It transmits a vein from the 
cochlea to the jugular vein. 

What Parts are comprised in the Membranous Labyrinth? It 
consists of two membranous sacs, the Utricle^ and Saccule ^^ which lie in 

the vestibule, together with the Membranous 
Fig. iio. Semicircular Canals ^^ and the Membranous 

Cochlea.^ y ® The utricle and saccule com- 
municate with each other indirectly by a 
small canal contained in the aqueductus 
vestibuli. The saccule communicates with 
the membranous cochlea by the Canalis Re- 
uniensy^ and the membranous semicircular 
canals open into the utricle; so that the 
membranous labyrinth presents an uninterrupted channel for the endolymph 
which it contains. 

What is the Utricle ? It is a flattened, elliptical membranous sac, fastened 
to the inner wall of the vestibule in the fovea semi-elliptica. It is filled with 
endolymph, nearly surrounded by perilymph, and communicates with the 
saccule through the small tube in the aqueductus vestibuli. The membranous 
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semicircular canals open into it by 5 orifices. The wall of the utricle has 
attached to it the — 

Otoliths, or Ear • stones , — a powder, consisting of crystals of carbonate of 
calcium, -^^^ to 1^^^ inch in diameter, held together by a mucoid 
substance. 
Macula Acoustical — See below, under Saccule. 

Describe the Membranous Semicircular Canals. They are 3 canals, 
having the same shape as the osseous ones in which they are contained, being 
fastened thereto by their convex curves, and elsewhere surrounded by peri- 
lymph, except at the ampullae, where they fill the osseous canals. They open 
into the utricle by 5 orifices. 

What IS the Saccule ? It is a flask-shaped, membranous sac, about ^5 
inch in diameter, attached at one point to the utricle, and also to the fovea 
hemispherica of the vestibule, being elsewhere surrounded by perilymph, and 
containing endolymph. It communicates with the utricle through the small 
canal in the aqueductus vestibuli, and also with the membranous cochlea by 
its neck, the — 

Canalis Reuniens, — about y'j inch long and j\-^ inch in diameter, is V- 
shaped, its arms opening respectively into the saccule and the vestibular 
end of the membranous cochlea. 
Macula Acoustica, — is a dense, circular point, -^j inch in diameter, on the 
wall of both the utricle and the saccule, formed by a thickening of the 
connective tissue where the fibres of the vestibular nerve enter it. 

Describe the Membranous Cochlea. This portion of the membranous 
labyrinth, also called the Ductus Fig. ht. 

Cochlearisy commences in the lower 
end of the osseous cochlea and send 
at its summit in a closed extremity. 
It is attached on one side to the 
lamina spiralis, on the other side to 
the outer wall of the osseous cochlea. 
It is formed by the Membrana 
Basilaris^ below, the Membrane 
of Reissner * on one side, and the 
periosteum of the cochlear wall on 
the outer side, its cross section being 
of a triangular form. It is filled with endolymph, and contains the Organ 
of Corti^ covered by the Membrana Tectoria^-"^ The — 

Limbus Lamince Spiralis^ — is the soft structure on the edge of the lamina 
spiralis, and lies in the membranous cochlea. It has two lips, — an upper. 
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or Labium Vestibulare, a lower, or Labium Tympanicum^ with a furrow 
between them, called the Sulcus Spiralis Intemus. 

Membrane of Reissner^^ — extends from the edge of the lamina spiralis to 
the outer cochlear wall, forming the vestibular wall of the membranous 
cochlea. Its outer insertion is the Angulus Vestibularis. 

Membrana Basilaris^^ — is the tympanic wall of the membranous cochlea, 
extending from the labium tympanicum of the lamina spiralis to the outer 
cochlear wall, where its insertion is called the Ligamentum Spirale^^ or 
Muscle of Todd and Bowman, On it rests the Organ of Corti^^ — cov- 
ered by the — 

Membrana Tectoria,^^ — extends parallel to the membrana basilaris from 
the labium vestibulare to the outer cochlear wall, where, according to 
some authorities, it is inserted, according to others it is free and rests 
directly on the organ of Corti, perhaps to act as a damper to its 
vibrations. 

Describe the Organ of Corti. It is a peculiar arrangement of cartilagi- 
nous rods and epithelial hair cells, which is supposed to constitute the essential 
organ of hearing.® It lies on the membrana basilaris ^ and is covered by the 
membrana tectoria.^i The — 

Rods of Corti, — are arranged in two rows, resting, by their pedestals', on the 
Pjj, JJ2 membrana basilaris, and uniting with each other 

by their heads, so as to form an arched tunnel all 
along the membrane. Number of rods in inner 
row about 6,000, in outer row 4,500. Average 
diameter of the rods, from 2 50 00 *° gsioo i^^c^- 
Head-plates, — are attached to the heads of the inner 
rods, for the reception of the rods of the opposite 
row. 
Lamina Reticularis,^ — a perforated delicate membrane which extends from 

the articulations of 
the rods outwards to 
the external wall of 
the cochlea. 
Auditory Cells, ^ — are 
epithelial structures 
covering the inner 
surfaces of the walls and the floor of the membranous cochlea. Those 
which cover the inner rods by a single row number about 3,300, are nu- 
cleated, covered with tufts of cilia, and called the Inner Hair-cells. On 
the outer rods are 3 or 4 rows of similar cells, numbering about 18,000, 
and named the Outer Hair-cells, 
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Rings and Phalanges,^ — are very minute structures which connect the 
ciliae of the hair- cells together, and form the Lamina Reticularis. (See 
page 224.) 

Describe the Origin, Course and Distribution of the Auditory 
Nerve. The 8th Cranial Nerve, or Portio Mollis of the 7th pair, arises by 
two roots from the medulla oblongata, one from the floor of the 4th ventricle, 
the other from a nucleus in the processus e cerebello ad medullam. It winds 
around the restiform body, from which it receives fibres, and emerges at the 
lower border of the pons, in company with the facial nerve. The two nerves 
pass into the internal auditory canal, at the bottom of which the auditory nerve 
divides into two branches, the vestibular and cochlear nerves. The — 

Vestibular Nen/e, — has a ganglionic swelling on it in the internal auditory 
canal, and then divides into 3 branches, which pass through the maculae 
cribosae, and are distributed to the utricle, saccule, and the ampuUse of the 
semicircular canals, respectively. 
Cochlear Nerve f — gives off a small branch to the wall between the utricle 
and saccule, and then divides into numerous filaments which pass through 
the small canals into the modiolus, to form a plexus between the two 
plates of the lamina spiralis, from which filaments pass through the lower 
edge of the lamina to terminate in the spindle-shaped cells of the organ 
of Corti. (See ps^e 224.) 
Intumescentia Ganglioniformis Scarpa^ — is the ganglionic swelling on the 

vestibular nerve in the internal auditory canal. 
Ganglion Spirale, — is a ganglion found on each filament of the cochlear 
nerve, just as it enters between the plates of the lamina spiralis. 

What Arteries supply the Labyrinth ? The — 

Internal Auditory Artery y br, of the basilar (from the vertebral), — accom- 
panies the auditory nerve into the internal auditory canal, where it divides 
into vestibular and cochlear branches. 

Stylo-mastoid Artery, br. of the posterior auricular (from the external carotid), 
— sends some small branches to the internal ear. 

Describe the Internal Auditory Canal. It begins by a large orifice on 
the posterior surface of the petrous portion of the temporal bone, and runs 
outwards for ^ inch, to end in a blind fossa, the floor of which is marked by 
4 depressions, which are perforated by fine foramina, for the passage of the 
filaments of the auditory nerve to the labyrinth. One of these depressions is 
the— 

Tractus Spiralis ForminosuSy — a spiral- shaped depression containing a 
number of the above foramina, situated opposit the base of the cochlea. 

Macula CriboscBy — are the other 3 depressions. 
o 
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hernia; 

What is a Hernia ? A protrusion of any viscus from its natural cavity. 
The term, when unqualified as to the viscus, is understood to mean a protru- 
sion of the intestines or mesentery, or both, from the abdominal cavity. 

Name the Herniae of most importance anatomically. 
Oblique Inguinal Hernia^ — in which the protrusion follows the spermatic 

cord through the inguinal canal ; passing to the outer side of the epigastric 

artery, and through both the internal and external abdominal rings. 
Direct Inguinal Hernia^ — occurs at Hesselbach's triangle, escaping to the - 

inner side of the epigastric artery, and through the external abdominal ring 

only. 
Femoral Hernia^ — in which the protrusion descends through the femoral or 

crural canal. 

INGUINAL HERNIA. 

Where is the Inguinal Canal .' It is a passage in the abdominal wall, 
parallel to Poupart's ligament, and just above it. It commences at the internal 
abdominal ring ^ and ends at the- external abdominal ring,i being about \y^ 
inch in length. It serves for the passage of the spermatic cord in the male, 
and the roundj ligament of the uterus in the female ; and is directed down- 
wards and inwards. The — 

Internal Abdominal Ring, ^ — is an oval opening in the transversalis fascia, 
formed by the prolongation of this fascia around the cord, as the infundi- 
buliform fascia. It lies J^ inch above Poupart's ligament and midway 
between the anterior superior spine of the ilium and the spine of the 
pubes. It is bounded above and externally by the arched fibres of the 
transversalis muscle ; below and internally by the epigastric vessels. 
External Abdominal Ring, ^ — is a triangular opening in the aponeurosis 
of the external oblique muscle, situated just above and external to the 
crest of the pubes. It is about i inch long, and ^ inch wide, and is 
bounded laterally by its own margins, called the Internal * and Exter- 
nal 3 Pillars of the ring. From these margins is given off the Inter- 
columnar Fascia, around the cord and testis. 

What are the Boundaries of the Inguinal Canal .' 
Anteriorly, — the Skin, Superficial fascia. External oblique muscle, and the 

Internal oblique for its outer one-third. 
Posteriorly, — the Conjoined tendon, Transversalis fascia, Triangular ligament, 

Sub- peritoneal tissue, and Peritoneum. 
Above, — the arched fibres of the Internal oblique and Transversalis muscles. 
Below, — Poupart's ligament, and the Transversalis fascia. 
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What IB Poupart's Ligament ? The Crural Arch or Poupart's Liga- 
ment is that portion of tbe aponeu- ^ ^ 
rosis of Ihe external oblique nv 
which extends from the ant 
superior spioe of the ilium tc 
spine of the pubes. Its lower 
lion ' forms the external pill 
the external abdominal rinj^r,! ^„^ 
ils reflection along the pectineal line 
i3 called Gimbemat's Ligomen/.' 
Other fibres, reflected behind ihe 
internal pillar of the ring,* upward 
to Ihe linea alba, are termed the 
Triangular Ligamint. 

What IB the Relation of tbe 
Epigastric Atlery to the Internal 
Abdominal Ring? The Epiijas, 
trie anery lies between the ttaiii- 
versalis fascia and (he peritoneum, 
passing obliquely upwards and in- 
wards along Ihe lower and inner 
margins of the internal ring.' 

What is the Cremaateric Fascia 7 It consists of a series of muscular 
loops, united l>y areolar tissue, and forming a thin covering over the spennatic 
cord. The muscular fibres (Cremasler muscle) are supposed to have been 
originally part of the Internal oblique muscle, but carried down by the testicle 
in its descent to the scrotum. It does not exist in the female. 

Name the Coverings of Inguinal Hernia. In the oblique form ai 
Inguinal Hernia the coverings are— 

1. Skin. 

2. Supirficial Fascia, — 2 layers. ^ 

3. Intertolumnar Fascia, — from the external abdominal ring. 

4. Crimasttric Fascia, — from the inguinal canalJ 

5. Infattdibulifarm Frociss of the transversalis fascia, — from (he internal 

abdominal ring. 

6. Piritontum, — the proper hernial sac. 

In the direct fonn of Inguinal Hernia, the coverings are precisely the same, 
except that Ihe Conjoined Tindoa is substituted for the Cremasteric fascia, 
and [he Transvenalis Fascia lot its Infundibuliform process. 

A 7lh covering is sometimes enumerated, vii. i the Sui-serous Areolar Tissut, 




which would come before the peritoDeum in the above I 
ciently dense to make an appreciable covering. 



FEMORAL HERNIA. 
Where and What is the Femoral Canal t The Femoral or Crural 
Canal lies beneath Poupatt's ligament,' close to the ioner side of the femor^il 
vein * ; and extends from the Ftmoral Ring to the Saphinous Opening in the 
fascia lata of the thigh. It is a narrow interval between the femoral vein and 
the innet wall of the Crural Shiath or sheath of the vessels. The canal is 
)i Xa % inch in length j is closed above by the Septum Crura!/, below by the 
Cribriform Fascia : and contains only some loose areolar tissue and a few 
lymphatic vessels. The — 

Ftmoral or Crural Ring, — is an oval-shaped opening, about y^ inch in 
Fig. ii;, diameter (larger in the female), 

situated below the internal abdo- 
minal ring "^ and Poupart's liga- 
ment,' and between the inner side 
of the femoral vein and the mar- 
gin of Gimbemat's ligament.' It 
is closed by the Stptum Crurale 
and a small lymphatic giaod. The 
arrow in the iigure goes into the 
femoral ring. 
Saphenous Opening,'— is an oval- 
shaped structure, l}4 inch long, }i 
inch wide, situated below the inner 
third of Poupart's ligament, and 
formed by a reflection inwards of 
the fascia lata around the end of theintemal saphenous vein." The outer 
mai^n curves over to the spine of the pubes, and is named the Faid- 
form Prodss, or Ligament of Burns, its pubic end being often called 
\]\e Ligament of Hey. The inner mai^in curves upwards behind the 
saphenous vein and under the outer margin, and is blended with the pubic 
portion of the fascia lata over the pectineus muscle. The opening is 
covered by the Cribriform Fasiia. 
What are the Boundaries of the Femoral Canal ? 
Anteriorly, Poupart's ligament, Transversalis fascia, and the Falciform Pro- 
cess of the fascia lata. 
Posteriorly, — Iliac fascia, and Pubic portion of the fascia lata. 
Externally,— th^ Septum covering the femoral vein. 
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Internally^ — Transversalis fascia, Iliac fascia, Gimbemat's ligament, and the 
deep Crural arch. 

Name the Structures in relation with the Femoral Ring. The — 
Spermatic Cord, — in the male, lies directly above its anterior margin, replaced 

by the round ligament in the female. 
Femoral Vein,^ — lies next on its outer side. 
Epigastric Artery, — crosses its upper and outer angle. 
Obturator Artery, — when arising from a common trunk with the epigastric, 

as it does once in 3^ subjects, may lie close along its internal and superior 

margins. 

What is the Septum Crurale? A layer of condensed cellular tissue, 
supporting a lymphatic gland, and perforated for the passage of lymphatic 
vessels. It lies across the femoral ring, and forms one of the coverings to 
any hernia escaping thereby. It is sometimes named the Fascia of Cloquet, 
or Fascia of Cooper. 

Describe the Crural Sheath. It is the sheath which invests the femoral 
vessels below Poupart's ligament, and is formed by a prolongation of the 
transversalis fascia anteriorly, and the iliac fascia posteriorly. It is divided by 
two septa into 3 compartments, the exterior of which contains the Femoral 
Artery, the middle one the Femoral Vein, while the one most internal is the 
Femoral Canal, The sheath is perforated anteriorly by the genito-crural 
nerve, internally by the internal saphenous vein, and forms one of the coverings 
of a femoral hernia. 

What is the Deep Crural Arch ? It is the lower thickened border of 

the transversalis fascia, which arches across the front of the crural sheath, and 

is intimately connected therewith. It seems to be attached externally to the 

■ centre of Poupart's ligament ; internally it is inserted into the pectineal line 

behind the conjoined tendon. 

Name the Coverings of Femoral Hernia. From without inwards its 
coverings are the — 

1. Skin, 

2. Superficial Fascia, — 2 layers. 

3. Cribriform Fascia, — from the saphenous opening. 

4. Crural Sheath, — from the transversalis fascia. 

5. Septum Crurale, — from the femoral ring. 

6. Peritoneum, — the proper hernial sac. 
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THE PERINEUM. 

What is the Periiieum ? It is a triangular space containing the structures 
which close the pelvic outlet anterior to a line drawn between the tuberosities 
of the ischia. Posteriorly to this line the corresponding space is named the 
Ischio-rectal Fossa. The Perineum is bounded laterally by the rami of the 
pubes and ischia, anteriorly by the symphysis pubis, and posteriorly by the line 
above mentioned, which averages about 2^ inches in length. 

[For the Muscles of the Perineum, see antCy p.*83.] 

THE MALE PERINEUM. 

What Fasciae are met with in the Perineum ? The — 

Superficial Layer of the Superficial Fascia^ — is thick, loaded with fat, and 
continuous with the subcutaneous fascia of the thighs. 

Deep Layer of the Superficial Fascia^ — is thin but strong, continuous in front 
with the dartos of the scrotum, (?), attached on each side to the rami of the 
pubes and ischium ; posteriorly it joins the deep perineal fascia under the 
transversus perinei muscle. It sends inwards a vertical septum which is 
incomplete in front. [This fascia is called by Professor Pancoast the 
"anterior leaflet of the triangular ligament."] 

Anterior Layer of the Deep Perineal Fascia^ — is triangular in shape, and 
extends from the pubic arch and the sub-pubic ligament, laterally to the 
rami of the pubes and ischia, and posteriorly to the central tendinous portion 
of the perineum, where it becomes blended with the deep layer of the 
superficial fascia. It embraces the anterior part of the membranous portion 
of the urethra. [Called by Professor Pancoast, the " middle leaflet of the 
triangular ligament."] 

Posterior Layer of the Deep Perineal Fascia^ — has the same attachments as 
the anterior layer above described, but in its course it embraces the posterior 
part of the membranous portion of the urethra, and is in connection with 
the apex of the prostate gland. [Called by Prof. Pancoast, the " posterior 
leaflet of the triangular ligament."] 

Obturator Fascia^ — is the part of the pelvic fascia which covers the obturator 
internus muscle, and is continued on to the levator ani muscle as the Ischio- 
rectal or Anal fascia. 

Recto-vesical Fascia, — is the portion of the pelvic fascia which invests the 
internal surface of the levator ani muscle, and the prostate gland, bladder, 
rectum, and vesiculae seminales. 

What is Buck's Fascia ? It is a continuation of the Deep Layer of 
the Superficial Fascia of the Perineum, extending forwards upon the penis, 
and investing that organ completely as far as the glans. It is continuous above 
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with the suspensory ligament of the penis, and is held by some anatomists to 
prove that the deep layer aforesaid is not continuous in front with the darlos 
of the scrotum. This fascia was named from Dr. Buck, an American surgeon, 
who, in 1846, first insisted on the importance of this structure. It modifies the 
direction of urinary infihration of the perineum, until perforated. 

What is the Triangular Ligament of the Urethra ? According to 
some authorities it is the anterior layer of the deep perineal fascia ; according 
to others it includes the posterior layer also. Prof. Pancoast includes in the 
term ^^ Triangular Ligament'^'' all three layers which are united at the central 
tendinous portion of the perineum, including, therefore, the deep layer of the 
superficial perineal fascia. 

Name the Structures which lie between the Layers of the Deep 
Perineal Fascia. In this space, which by some writers is termed the Cavity 
of the Triangular Ligament, are the — 

Membranous Portion of the Urethra. 

Compressor Urethra Muscle, Artery of the Bulb. 
\ Pudic Vessels and Nerve, Nerve of the Bulb. 

Cowper's Glands and Ducts. Plexus of Veins. 

What Structures lie behind the Posterior Layer of the Deep 
Perineal Fascia ? They are the — 

Bladder. Rectum. 

Prostate Gland. Levator Anti Muscle, 

Ischio-rectalf or Anal Fascia. 

Enumerate the Structures situated between the Anterior Layer of 
the Deep Perineal Fascia and the Deep Layer of the Superficial 
Perineal Fascia. They are as follows, the — 

Crura of the Penis. Erector Penis Muscle. ' 

Corpus Spongiosum. Transversus Perinei Muscle.^ 

Bulb of the Urethra. Transversus Perinei Artery'. 

Accelerator Urince Muscle.^ Superficial Perineal Vessels. 

Enumerate the Structures which are divided in the Lateral Opera- 
tion of Lithotomy. If the knife is inserted \)/^ inch above the verge of the 
anus, and carried to a point ^ inch below that orifice, and about half-way 
outwards to the tuber ischii (^Gross), it will divide the 

Skin and Superficial Fascia (ist Layer). 

Inferior Hemorrhoidal Vessels and Nerves. 

Deep Layer of the Superficial Fascia. 

Superficial Perineal Vessels and Nerves. 

Accelerator Urines Muscle ^ (posterior fibres). 

Transversus Perinei Muscle * and Artery. 
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Anitrier Layer of the Deep Perineal Fascia. 

Compressor Urethra Muscle (a few fibres). 

Levator Ani Muscle ' {anterior fibres). 

Memhranaas and Prostatic Portions of Iki Urethra. 

Posterior Layer of the Deep Perineal Fascia. 

Prostate Gland (in part only). 

.Veci of the Bladder. 
What Parts are to be avoided in the Lateral Operation of Lith- 
otomy ? They are the — 
Bulb and its Artery,— \a froiil. - 
^«/ai«,— inwardly and posteriorly. 
Pudic Artery, — outwardly. 




Prostate Gland and Veins,— hy not canyinc the deep incision too far back: 
wards, the entire division of the left lobe of this gland will be avoided. 

THE FEMALE PERINEUM. 
What especial Function does the Female Perineum Perform ? Thai 
of supporting the posterior wall of the vagina, and thereby aiding materially 
in the support of the whole vagina, uterus and bladder. The — 

Perineal Body, — is the pyramidal -shaped prolongation of the female peri- 
neum upwards between the vagina and rectum. 
Enumerate the chief points of Difference between the Female 
Perineum and that of the Male. The— 

Orifice of the Vulva, including the vaginal orifice, — perforates the female 
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perineum, its posterior commissure approaching the anal margin within 

about an inch. 
Superficial Fascia^ — is incomplete, by reason of its perforation by the orifice 

of the vulva, but consists of two layers, as in the male. 
Deep Perineal Fascia^ — ^being also perforated by the vagina, is less apparent 

than in the male, though presenting two layers, with the urethra perforating 

them, as in the other sex. 
Muscles^ — the Sphincter Vaginae takes the place, in the female, of the 

Accelerator Urinae of the male. 
Prostate Gland is wanting, — but its place is occupied by a number of minute 

glands disposed around the neck of the bladder. 
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rizin|;, and the illustrations are clear and good." — North Carolina 
Medual youmal. 

Nos. 2 and 8. PKAOTIOE. 

NEW REVISED EDITIONS. 
A Compend of the Practice of Medicine, especially 
adapted to the use of Students. By Dan'l £. Hughes, 
M.D., Demonstrator of Clinical Medicine in Jefferson 

Price of each Book, Cloth, $1.00. InteHeaved for Notes, $1.25 
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Medical College, Philadelphia. Second Edition. En- 
larged and thoroughly Revised. In two parts. 
Part I. — Continued, Eruptive, and Periodical Fevers, 
Diseases of the Mouth, Stomach, Intestines, Peritoneum, 
Biliary Passages, Liver, Kidneys, Intestinal Parasites, etc.^ 
and General Diseases. 

Part II. — Diseases of the Respiratory System, Circu- 
latory System and Blood, Nervous System, etc. 

*^* These little books can be regarded as a full set of 
notes upon the Practice of Medicine, containing the 
S3monyms, Definitions, Causes, Symptoms, Prognosis^ 
Diagnosis, Treatment, etc., of each disease, and includ- 
ing a number of new prescriptions. They have been 
compiled from the lectures of prominent Professors, and 
reference has been made to the latest writings of Pro- 
fessors Flint, Da Costa, Bartholow, Roberts, etc. 

'' It is brief and concise, and at the same time possesses an accu- 
racy not generally found in compends." — 55m. Af. French^ M.D., 
Ass't to the Prof, o/ Practice, Medical College qf Ohio, Cincinnati, 

" The book seems very concise, yet very comprehensive. . . . 
An imusually superior book." — JJr. E. T. Bruen, Demonstrator 
of Clinical Medicine, University qf Pennsylvania. 

** I have used it considerably in connection with my branches ixk 
the Quiz-class of the University of La." — J. H. Bemiss. 

** Dr. Hughes has prepared a very useful little book, and I shall 
take pleasure in advising my class to use it." — Dr. George IV. 
Hall, Prof, of Practice, St. Louis College of Phys. and Surgeons. 

No. 4. PHYSIOLOGY. Illustrated. 

THIRD REVISED EDITION. 

A Compend of Human Physiology. By Albert P. 
Brubaker, M.D., Demonstrator of Physiology in Jef- 
ferson Medical College, Philadelphia. Professor of 
Physiology, Pennsylvania College of Dental Surgery. 
Third Edition. Enlarged and Revised. 
" Dr. Brubaker deserves the hearty thanks of medical students 
for his Commend of Physiology. He has arranged the fundamental 
and practical principles of the science in a peculiarly inviting and 
accessible manner. I have already introduced the work to my 
class." — Maurice N, Miller, M.D., Instructor in Histology, for* 
merly Demonstrator of Physiology, University City of New York. 
** * Quiz-Compend ' No. 4 is fully up to the high standard estab- 
lished oy its predecessors of the same series." — Medical Bulletin, 
Philadelphia. 

** I can recommend it as a valuable aid to the student."— C If. 
Ellinwood.M.D., Professor qf Physiology, Cooler Medical Col- 
lege ^San Francisco. 
" This is a well written little \x)o\i:* —London Lancet. 

Price of each Book, Cloth, $1.00. Interioavod for Notes, 11.26. 
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- No. 6. OBSTETRICS. Third Edition. 

A Compend of Obstetrics. For I^ysicians and Students. 

By Henry G. Landis, m.d., Professor of Obstetrics 

and Diseases of Women, in Starling Medical College, 

Columbus. Third Revised £d. New Illustrations. 

" We have no doubt that many students will find in it a most 

valuable aid in preparing for examination." — 7%^ Atnerican your- 

mat of Obstetrics. 

" \i is complete, accurate and scientific. The very best book of 

its kind I have seen." — y. S. JCnoje, M.D., Lecturer on Obstetrics ^ 

Rush Medical College, Chicago. 

No. 6. MATERIA MEDIOA, THERAPEIT- 

TIOS AND PRESCRIPTION T^^^RITING. 

Fourth Edition. 

A Compend on Materia Medica, Therapeutics and 
Prescription Writing, with especial reference to the 
Physiological Actions of Drugs. By Saml. O. L. 
Potter, m.a., m.d., Professor of Practice, Cooper 
Medical College, San Francisco, Late Surgeon U. S. 

Army. 

*' I have examined the little volume carefully, and find it just 
such a book as I reauire in my private Quiz, and shall certainly re- 
commend it to my classes. Your Compends are all popular here in 
Washington." — yohn E.Brackeii, M.D., Professor of Materia 
Medicaand Therapeutics, Howard Medical College, IVashington. 

*' Part of a series of small but valuable text-books. . . . While 
the work is, owine to its therapeutic contents, more useful to the 
medical stuaent, the pharmaceutical student may derive much use- 
ful information from it." — ^. V. Pharntaceutical Record. 

No. 7. CHEMISTRY. Revised Ed. 

A Compend of Chemistry. By G. Mason Ward, m.d., 
Demonstrator of Chemistry in Jefferson Medical Col- 
lege, Philadelphia. Including Table of Elements and 
various Analytical Tables. 
** Brief, but excellent. ... It will doubtless prove an admirable 

aid to the student, by fixing these facts in his memory. It is worthy 

the study of botn medical and pharmaceutical students in this 

\iT9Xich..— Pharmaceutical Record, New Yorh. 

No. 8. DISEASES OP THE EYE AND 

RBPRAOTION. 

Compend on Diseases of the Eye and Refraction, in- 
cluding Treatment and Surgery. By L. Webster 
Fox, M.D., Chief Clinical Assistant, Ophthahnological 
Department, Jefferson Medical College Hospital; 

Priot of each Book, CloMi, $1.00. Intorloavod for Notot, $1.25. 
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Ophthalmic Surgeon, Germantown Hospital, Phila- 
delphia ; late Clinical Assistant at Mooriields, London, 
England, etc., and Geo. M. Gould, a.b. 6o IUus. 

No. 0. SURGERY. 

THIRD REVISED EDITION. ILLUSTRATED. 
A Compend of Surgery ; including Fractures, Wounds, 
Dislocations, Sprains, Amputations and other opera- 
tions. Inflammation, Suppuration, Ulcers, Syphilis, 
Tumors, Shock, etc. Diseases of the Spine, Eiar, Eye, 
Bladder, Testicles, Anus, and other Surgical Diseases 
By Orville Horwitz, a.m., m.d., Demonstrator of 
Anatomy, Jefferson Medical College, Philadelphia. 
Third Revised Edition. With 91 Illustrations. 
*«* This compend has been prepared with great care, from the 



standard authorities on Surgery and from notes taken by the author 

I by p " 
surgery 
arranged and condensed manner." — Medual Brief. 



during attendance on lectures by prominent professors 
"All the essential facts of surgery are presented In a well- 



" Useful to the student in fixing the essentials firmly in his 
m\nd.'*—Pro/. G. F. Shears, Chicago. 

No. 10. ORGANIC CHEMISTRY. 
A Compend of Organic Chemistry, including Medical 
Chemistry, Urine Analysis, and the Analysis of Water 
and Food, etc. By Henry Leffmann, m.d.. Pro- 
fessor of Clinical Chemistry and Hygiene in the Phila- 
delphia Polyclinic; Professor of Chemistry, Penn- 
sylvania College of Dental Surgery. 

" Compact, substantial and exact ; well suited as a remembrancer 
to students." — Pacific Medical and Surgical Journal. 

" It contains, in compact form, the most of modern organic and 
medical chemistry essential to tlve student of medicine, and will be 
of great vahie in bringing this subject within his grasp." — C, C. 
Howard, Prof, of Chemistry, Starling Med. College, Columbus. 

*' It has the decided merit of being written in a clear and under- 
standable language." — £>r. J. Sickels, Instructor in Chemistry, 
University Medical College, New York. 

No. 11. PHARMACY. Second Bd. 
A Compend of Pharmacy. Based upon •* Remington's 
Text-Book of Pharmacy." By F. E. Stewart, m.d., 
PH.G., Quiz Master in Chemistry and Theoretical 
Pharmacy, Philadelphia College of Pharmacy; De- 
monstrator and Lecturer in Pharmacology, Medico- 
Chirurgical College, and Woman's Medical College; 

4^The ? Quiz-Compends ? contain the latest and best[infor- 
mation, in such a shape tnat it can be easily memorized. 

Price of each Book, Cloth, $1.00. Interieaved for Notes, $1.26. 
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ANATOMY. 

Holden's Anatomy. A manual of Dissection of the Human 
Body. Fifth Edition. Enlarged, with Marginal References and 
over 200 Illustrations. Octavo. Cloth, 5.00 ; Leather, 6.00 

Bound in Oilcloth, for the Dissecting Room, $4.so« 

** No student of Anatomy can take up this book without being 
pleased and instructed. Its Diagrams are original, striking and 
suggestive, giving more at a glance than pages of text description. 
* * * The text matches the illustrations in directness of prac- 
tical application and clearness of detail." — New York Medical 
Record. 

Holden's Human Osteology. Comprising a Description of the 
Bones, with Colored Delineations of the Attachments of the 
Muscles. The General and Microscopical Structure of Bone and 
its Development. With Lithographic Plates and Numerous Illus- 
trations. Sixth Edition. 8vo. Cloth, 6.00 

Heath's Practical Anatomy. Sixth London Edition. 24 Col- 
ored Plates, and nearly 300 other Illustrations. Cloth, 5.00 

CHEMISTRY. 

Bartley's Medical Chemistry. A text-book prepared specially 
for Medical, Pharmaceutical and Dental Students. With 40 
Illustrations, Plate of Absorption Spectra and Glossary of Chemi- 
cal Terms. Cloth, 2.50 

*«* This book has been written especially for students and phy- 
sicians. It is practical and concise, dealing only with those parts 
of chemistry pertaining to medicine ; no time being wasted in long 
descriptions of substances and theories of interest only to the 
advanced chemical student. 

Bloxam's Chemistry, Inorganic and Organic, with Experiments. 
Fifth Edition, nearly 300 Illustrations. Cloth, 3.75 ; Leather, 4.75 

Richter's Inorganic Chemistry. A text-book for Students. 
Second American, from Fourth German Edition. Translated by 
Prof. Edgar F. Smith, ph.d. 89 Wood Engravings and Colored 
Plate of Spectra. Cloth, 2.00 

Richter's Organic Chemistry, or Chemistry of the Carbon 
Compounds. Translated by Prof. Edgar F. Smith, ph.d. 
Illustrated. Cloth, 3.00; Leather, 3,50 

Watt's (Fowne's) Chemistry. 13th Edition. 2 Volumes. 

Volume 1, Inorganic, 2.25 ; Volume 2, Organic. 2.25 
*#* These volumes are based on Fowne's Chemistry, being, in 
fact, the 13th edition of Fownes, etc. 

' See page i 2io S fo^ ftst of f Quiz-Contpends f 
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Oirmiilry ;~ Ccntimird. 

Trimble, Practical ■Dd AnalyUcal Cbcmlstry. ACoun 

Oicmleal Aml>»ii, by Henry Trimble, Prof, of Aiialyiical CT 

iilry in Ibe Pbilfl. College d( Pharmacy. Illinlrated. Sei 

Edllion, SVD, ClDih. 

Woltr'a Applied Medical Chemistry. By La»reni:>: W 



CHILDREN. 
Ceodhart and Stair. The Diieaieeot Children. 
Sot Studenu and Physlniani. By J. F, Goodhatl. i, 

ta Guy's Hospital, London. AmeHcHQ Kdilioo. ( 
Edited by Louit Sun, m.d., Clinical Pmf»iior oT 
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Day, On Children. A Piaclical and Syiumulc Tnilbe. 
Second Edillon. Bvo, 7;] pages. Clolh, jjjsi Leallior, 4.0a 

M«isa and Pepper. Tiie Dlaeaaaa of Children, Se*eiiib 
edition. 3vi>. Cloth, j.oa; Ltaihu,S.(D 

Starr, DIaeasea of the Clgeative OrgaiiB in Infancy uid 
Childhood. Wlih cbspten on ihc Invesilgaiton of Dlieue, 
ind on the General Muugemeni of Childien. By Louli Slurr. 
H.D.. prof, of Dlieam of ChildKn, Hospital of the Unlnnily 
of Pcniiiylvjnla. Ill.is. flo.h, »,so 



8 STUDENTS* TEXT-BOOKS AND MANUALS. 

DENTISTRY. 

Flagg's Plastics and Plastic Pilling. 2d Ed. Cloth, 4.00 

Gorgas. Dental Medicine. A Manual of Materia Medica and 
Therapeutics, by Professor F. J. S. Gorgas, m.d., d.d.s.. Pro- 
fessor of the Principles and Practice of Dental Science, in Den- 
tal Dept., University of Maryland. Second Edition. Cloth, 3.35 

Harris* Principles and Practice of Dentistry. Including 
Anatomy, Physiology, Pathology, Therapeutics, Dental Surgery 
and Mechanism. Eleventh £Uiition. Revised and enlarged by 
Professor Gorgas. 744 Illustrations. Cloth, 6.50 ; Leather, 7.50 

Richardson's Mechanical Dentistry. Fourth Edition. 458 
Illustrations. 710 pages. 8vo. Cloth, 4.50; Leather, 5.50. 

Stocken's Dental Materia Medica. Third Edition. Cloth, 2.50 

Taft's Operative Dentistry. Dental Students and Practitioners. 
Fourth Edition. 100 Illustrations. Cloth, 4.25 ; Leather, 5.00 

Tomes' Dental Anatomy, Human and Comparative. Sec- 
ond Edition. 191 Illustrations. Cloth, 4.25 

Tomes* Dental Surgery. New Revised Edition. Preparing. 

DICTIONARIES. 

Cleaveland's Pocket Medical Lexicon. Thirty-first Edition. 
Giving correct Pronunciation and Definition of Terms used in 
Medicine and the Collateral Sciences. Very small pocket size, 
red edges. Cloth, .75 ; pocket-book style, 1.00 

Longley's Pocket Dictionary. The Student's Medical Lexicon, 
giving Definition and Pronunciation of all Terms used in Medi- 
cine, with an Appendix giving Poisons and Their Antidotes, 
Abbreviations used in Prescriptions, Metric Scale of Doses, etc. 
34mo. Cloth, z. 00; pocket-book style, 1.25 

EYE. 
Arlt. Diseases of the &ye. Including those of the Conjunc- 
tiva, Cornea, Sclerotic, Iris and Ciliary Body. By Professor 
Fred. Ritter von Arlt. Translated by Dr. Lyman Ware. Illus- 
trated. Bvo. Cloth, 2.50 

Macnamara. On Diseases of the Eye. Fourth Edition, 
revised, with Marginal References, numerous Colored Plates and 
Diagrams, Wood Cuts and Test Types. Cloth, 4.00 

Meyer. Diseases of the Eye. A complete Manual for Stu- 
dents and Physicians. With numerous Illustrations and two 
Colored Plates. Bvo. /* Press 

Morton. Refraction of the Eye. Third Ed. Illus. Cloth, 1.00 
tl^See pages 2 to sfor list 0/ f Quiz-Compends ? 
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ELECTRICITY. 

Mason's Compend of Medical and Surgical Electricity. 
With numerous Illustrations. lamo. Cloth, i.oo 

HYGIENE. 
Parke's Practical Hygiene. Sixth Edition, enlarged. lUus 

trated. 8vo. Cloth, 3.00 

Wilson's Handbook of Hygiene and Sanitary Science. 

Sixth Edition. Revised and Illustrated. Cloth, 2.75 

MATERIA MEDICA AND THERAPEUTICS. 

Biddle's Materia Medica. Tenth Edition. For the use of 
Students and Physicians. By the late Prof. John B. Biddle, m. d. , 
Professor of Materia Medica in Jefferson Medical College, Phila- 
delphia. The Tenth Edition, thoroughly revised, and in many 
parts rewritten, by his son, Qement Biddle, m.d., Past Assistant 
Surgeon, U. S. Navy, assisted by Henry Morris, m.d., Demon- 
strator of Obstetrics in Jefferson Medical College. 8vo., illus- 
trated. Cloth, 4.00; Leather, 4.75 

" The larger works asually recommended as text-books in our 
medical schools are too voluminous for convenient use. This work 
will be found to contain in a condensed form all that is most valuable, 
and will supply students with a reliable guide." — Chicago Med. yi. 

Potter, Materia Medica, Pharmacy and Therapeutics. 
Including Action of Medicines, Special Therapeutics, Pharma- 
cology, etc. Cloth, 3.00 ; Leather, 3.50 

The most complete compendium of its subjects published, con- 
taining information not hitherto collected in one volume. 

Roberts' Compend of Materia Medica and Pharmacy. By the 

author of *' Roberts* Practice." Cloth, 2.00 

Headland's Action of Medicines. 9th Ed. 8vo. Cloth, 3.00 

Waring. Therapeutics. With an Index of Diseases and an 

Index of Remedies. A Practical Manual. Fourth Edition. 

Revised and Enlarged. Cloth, 3.00 ; Leather, 3 50 

MEDICAL JURISPRUDENCE. 
Reese. A Text-book of Medical Jurisprudence and Toxi- 
cology. By John J. Reese, m.d.. Professor of Medical Juris- 
prudence and Toxicology in the Medical and Law Departments 
of the University of Pennsylvania ; Vice-President of the Med- 
ical Jurisprudence Society of Philadelphia ; Physician to St. 
Joseph's Hospital ; Corresponding Member of The New YorJc 
Medico-legal Society. Cloth, 3.00; Leather, 3.50 

" We might call these the essentials for the study of medical juris- 
prudence. The subject is skeletonized, condensed, and made 

Set pages 2 to S /or list 0/ f Quit- Commends f 
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Medical Jurisj^rudence : — Continued. 

thoroughly up to the wants of the general medical practitioner, 
and the requirements of prosecuting and defending attorneys. 
If any section deserves more distinction than any other, as to 
intrinsic excellence, it is that on toxicology. This part of the 
hook comprises the best outline of the subject in a given space 
that can be found anywhere. As a whole, the work is everytning 
it promises, and more, and considering its size, condensation, and 
practical character, it is by far the most useful one for ready refer- 
ence, that we have met witn. It is well printed and neatly bound." 
— New York Medical Record. 

Abercrombie's Students' Guide to Medical Jurisprudence. 
i2mo. Cloth, 3.50 

Mann's Manual of Psychological Medicine, and Allied Ner- 
vous Diseases. Their Diagnosis, Pathology and Treatment, and 
their Medico-Legal Aspects. Illus. Cloth, 5.00 ; Leather, 6.00 

Woodman and Tidy's Medical Jurisprudence and Toxi- 
cology. Chromo-Lithographic Plates and 116 Wood engravings. 

Cloth, 7.50; Leather, 8.50 

MISCELLANEOUS. 

Beale. Slight Ailments. Their Nature and Treatment. Illus- 
trated. 8vo. Paper cover, .75; Cloth, 1.25 

Dulles. Surgical and other Emergencies. Illustrated. Sec- 
ond Edition. z2mo. Cloth, .75 

Fothergill. Diseases of the Heart and Their Treatment. 
Second Edition. Bvo. Cloth, 3.50 

Tanner. Memoranda of Poisons. Their Antidotes and Tests. 
Fifth Edition. i2mo. Qoth, .75 

Allingham. Diseases of the Rectum. Fourth Edition. Illus- 
trated. Bvo. Paper covers, .75 ; Cloth, 1.25 

OBSTETRICS AND GYN-ffiCOLOGY. 

Parvin's Winckel's Diseases of Women. Edited by Prof. 
Theophilus Parvin, Jefferson Medical College, Philadelphia. 
X17 Illustrations. Cloth, 3.00; Leather, 3.50 

Galabin's Midwifery. A New Manual for Students. By A. 
Lewis Galabin, m.d., f.r.c.p.. Obstetric Physician to Guy's 
Hospital, London, and Professor of Obstetrics in the same Insti- 
tution. 227 Illustrations. Cloth, 3.00; Leather, 3.50 

" The illustrations are mostly nbw and well exbcutro, and we 
heartily commend this book as far superior to any manual upon 
this subject." — Archives 0/ Gyneecology, New York, June^ iS8b. 

Rigby's Obstetric Memoranda. By Alfred Meadows, m.d. 

4th Edition. Cloth, .50 

See pages 2 to s/or list 0/ f Quiz-Contpends f 
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Obstetrics and Gynetcology: — Continued, 

Meadows' Manual of Midwifery. Including the Signs and 

Symptoms of Pregnancy, Obstetric Operations, Diseases of the 

Puerperal State, etc. 145 Illustrations. 494 pages. Cloth, 2.00 

Swayne's Obstetric Aphorisms. For the use of Students 

commencing Midwifery Practice. 8th Eki. z2mo. Cloth, 1.25 

PATHOLOGY AND HISTOLOGY. 

Rindfleisch's General Pathology. By Tyson. For Students 

and Physicians. By Prof. Edward Rindfleisch, of Wiirzburg. 

Translated by Wm. H. Mercur, m.d., of Pittsburg, Pa., Edited 

by James Tyson, m.d.. Professor of Pathology and Morbid 

Anatomy in the University of Pennsylvania. i2mo. Cloth, 2.00 

Gilliam's Essentials of Pathology. A Handbook foi Students. 
47 Illustrations. x2mo. Cloth, 2.00 

%*The object x>f this book is to unfold to the beginner the funda- 
mentals of pathology in a plain, practical way, and by bringing 
them within easy comprehension to increase his interest in the study 
of the subject. Though it will not altogether supplant larger works, 
it will be found to impart clear-cut conceptions of the generally 
accepted doctrines of tne day, and to prevent coitfusion in the mind 
of the student. 

Gibbes' Practical Histology and Pathology. Third Edition. 
Enlarged. i2mo. Cloth, 1.75 

PHYSICAL DIAGNOSIS. 

Bruen's Physical Diagnosis of the Heart and Lungs. By 
Dr. Edward T. Bruen, Assistant Professor of Clinical Medicine 
in the University of Pennsylvania. Second Edition, revised. 
With new Illustrations. i2mo. Cloth, z.50 

*«* The subject is treated in a plain, practical manner, avoiding 
questions of historical or theoretical interest, and without laying 
special claim to originality of matter, the author has made a book 
that presents to the student the somewhat difficult points of Physi- 
cal Diagnosis clearly and distinctly . 

PHYSIOLOGY. 
Yeo's Physiology. Second Edition. The most Popular Stu- 
dents' Book. By Gerald F. Yeo, m.d., f.r.c.s.. Professor of 
Physiology in King's College, London. Small Octavo. 750 
pages. Over 300 carefully printed Illustrations. With a Full 
Glossary and Index. Cloth, 3.00; Leather, 3.50 

" The work will take a high rank among the smaller text-books 
of Physiology."— /'r*^^. H. P. Bmvditck, Harvard Med, School, 
Boston. 

" The brief examination I have given it was so favorable that I 
placed it in the list of text-books recommended in the circular of 
the University Medical College." — Pro/". Lewis A. Stim/son, 
M. D.,S7 East SS^ Street, New York. 

See pages 2 to 5 for list 0/ fQu iz- Compends f 
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Physiology : — Continued. 
Kirke's Physiolog^y. nth Ed. Illus. Cloth, 4.00; Leather, 5.00 
Landois' Human Physiology. Including Histology and Micro- 
scopical Anatomy, and with special reference to Practical Medi- 
cine. Second Edition. Translated and Edited by Prof. Stirling. 
583 Illustrations. Qoth, 6.50; Leather, 7.50 

" So great are the advants^^ offered by Prof. Landois' Text- 
book, from the exhaustive and eminently practical manner in which 
the subject is treated, that, notwithstanding it is one of the largest 
works on Physiology, it has yet passed through four lar^e editions 
in the same number of years. Dr. Stirling's annotations have 
materially added to the value of the work. . . . Admirably 
adapted for the practitioner. . . . With this Text-book at his 
command, no student could fail in his examination.'* — Lancet. 

Sanderson's Physiological Laboratory. Being Practical Ex- 
ercises for the Student. 350 Illustrations. 8vo. Cloth, 5.00 

Tyson's Cell Doctrine. Its History and Present State. Illus- 
trated. Second Edition. Cloth, 2.00 

PRACTICE. 
Roberts* Practice. Fifth American Edition. A Handbook 
of the Theory and Practice of Medicine. By Frederick T. 
Roberts, m.d. ; m.r.c.p.. Professor of Clinical Medicine and 
Therapeutics in University College Hospital, London. Fifth 
Edition. Octavo. Cloth, 5.00; Leather, 6.00 

%*This ne^ edition has been subjected to a careful revision. 
Many chapters have been rewritten. Important additions have 
been made throughout, and new illustrations introduced. Recom- 
mended as a Text-book at University of Pennsylvania, Long Island 
College Hospital, Yale and Harvard Colleges, Bishop's College, 
Montreal, University of Michigan, and over twenty other Medical 
Schools. 

** I have become thoroughly convinced of its great value, and 
have cordially recommended it to my class in Yale College.'*r- 
Prof. David P. Smith. 

** I have examined it with some care, and think it a good book, 
and shall take pleasure in mentioning it among the works which 
may properly be put in the hands of students. — A, B. Palmer ^ 
Prof, of the Practice 0/ Medicine, Univenity of Michigan. 

" A clear, ^et concise, scientific and practical work. It is a capi- 
tal compendium of the classified knowledge of the subject." — 
Prof. y. Adams Allen, Rush Medical College, Chicago. 

" It is unsurpassed by any work that has fallen into our hands, 
as a compendium for students preparing for examination. It is 
thoroughly practical, and fully up to the times." — The Clinic. 

Aitken's Practice of Medicine. Seventh Edition. 196 Illus- 
trations. 3 vols. Cloth, 12.00; Leather, 14.00 
Tanner's Index of Diseases, and Their Treatment. Cloth, 3.00 

" This work has won for itself a reputation. ... It is, in 
truth, what its Title indicates." — N. Y. Medical Record. 

See pages 2 to s ff**" H^t of fQuiz-Compends f 
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PRESCRIPTION BOOKS. 
Wythe's Dose and Symptom Book. Containing the Doses 
and Uses of all the principal Articles of the Materia Medica, etc. 
Sixteenth edition. 32nio. Cloth, i.oo; Pocket-book style, 1.25 

Pereira's Physician's Prescription Book. Containing Lists 
of Terms, Phrases, Contractions and Abbreviations used in 
Prescriptions, Explanatory Notes, Grammatical Construction of 
Prescriptions, etc., etc. By Professor Jonathan Pereira, m.d. 
Sixteenth Edition. 32mo. Cloth, i.oo; Pocket-book style, 1.25 

SKIN DISEASES. 

Anderson, (McCall) Skin Diseases. A complete Text Book, 
with Colored Plates and numerous Wood Engravings. 8vo. 

In Press. 

Van Harlingen on Skin Diseases. A Handbook of the Dis- 
eases of the Skin, their Diagnosis and Treatment. By Arthur 
Van Harlingen, m.d., Prof, of Diseases of the Skin in the Phila- 
delphia Polyclinic; Consulting Physician to the Dispensary 
for Skin Diseases, etc. With colored plates. i2mo. Cloth, 1.75 

*#*This is a complete epitome of skin diseases, arranged in 
alphabetical order, giving the diagnosis and treatment in a concise, 
practical way. Many prescriptions are given that have never been 
published in any text-book, and an article incorporated on Diet. 
The plates do not represent one or two cases, but are composed ot 
a number of figures, accurately colored, showing the appearance of 
various lesions, and will be found to give great aid in diagnosing. 

** This is an excellent little book, in which, for ease of reference, 
the more common diseases of the skin are arranged in alphabetical 
order, while many good prescriptions are given, together with clear 
and sensible directions as to their proper application." — Boston 
Medical and Surgical yournal. 

Bulkley. The Skin in Health and Disease. By L. Duncan 
Bulkley, Physician to the N. Y. Hospital. Illus. Cloth, ,50 

SURGERY. 
Heath's Minor Surgery, and Bandaging. Eighth Edition. 142 
Illustrations. 60 Formula and Diet Lists. Cloth, 2.0x3 

Pye's Surgical Handicraft. A Manual of Surgical Manipula- 
tions, Minor Surgery, Bandaging, Dressing, etc., etc. With 
special chapters on Aural Surgery, Extraction of Teeth, Anaes- 
thetics, etc. 208 Illustrations. 8vo. Cloth, 5.00 

Watson on Amputation of the Extremities, and their Compli- 
cations. 2 colored plates and 250 wood cuts. 8vo. Cloth, 3.50 

See pages 2 to s/o^ ^»*' 0/ F Quiz- Commends f 



A New Series of Manuals 

FOR 

Medical Students. 

Price of each Book, Cloth, $3.00 ; Leather, $3.50. 

MIDWIFERY. By Axprbd Lewis Galabin, m.a., m.o., Ob- 
stetric Physician to, and Lecturer on Midwifery and the Diseases 
of Women at, Guy's Hospital, London, etc. 227 fine Engrav- 
ings. 753 pages. 

PHYSIOLOGY. By Gerald F. Yeo. m.d., f.r.c.s., Professor 
of Physiology in King's CoIIeee, London. Second Edition, re- 
vised. 750 pages. 301 careful!)' printed Illustrations. 

MATERIA MEDICA, PHARMACY AND THERAPEU- 
TICS, including the Physiological Action of Drugs, Special 
Therapeutics, Official and Extemporaneous Pharmacy, with 
numerous Tables, Formulae, Notes on Temperature, Clinical 
Thermometer, Poisons, Urinary Examinations and Patent Medi- 
cines. By Sam'l O. L. Potter, m.a., m.d., Professor of 
Practice of Medicine, Cooper College, San Francisco, late Sur- 
geon U, S. Army. 750 pages. 

CHILDREN. By J. F. Goodhart, m.d.. Physician to the Eve- 
lina Hospital for Children; Assistant Physician, Guy's Hospital, 
London. American Edition. Revised and Edited' by Louis 

■ Starr, m.d.. Clinical Professor of Diseases of Children in the 
Hospital of the University of Pennsylvania: Physician to the 
Children's Hospital, Philadelphia. 50 Formulae, and Directions 
for preparing Artificial Human Milk, for the Artificial Digestion 
of Milk, etc. 738 pages. 

PRACTICAL THERAPEUTICS, With an Index of Diseases. 
By Ed. John Waring, m.d., f.r.c.p. Fourth Edition. Re- 
written and Revised. Edited by Dudley W. Buxton, Assistant 
to the Professor of Medicine, University College Hospital, Lon- 
don. 744 pages. 

MEI^ICAL JURISPRUDENCE AND TOXICOLOGY. By 

John J. Reese, m.d.. Professor of Medical Jurisprudence and 
Toxicology, University of Pennsylvania, etc. 6c6 pages. 

ORGANIC CHEMiSlftY. By Prof. Victor von Richtek, 

University of Breslau. ^Translated from Fourth German Edition 

by Edgar F. Smith, m.a., ph.d., Professor of Chemistry, Wit- 

1^ tenberg College, Springfield, O., formerly in the Laboratories of 

▼ the University of Pennsylvania, etc. Illustrated. 710 pages. 

DISEASES OF WOMEN. By Dr. F. Winckbl, Professor of 
Gynaecology, etc.. Royal University of Munich. The TransU' 
lation Edited by Theophilus Parvin, m.d.. Professor of Ob- 
stetrics and Diseases of Women and Children, Jefferson Medical 
College, Philadelphia. X17 Engravings, most of which are new. 
700 pages. 

*^* Other Volumes in Preparation. A complete illustrated circu- 
lar with sample pages sent free, upon application. 

Price of each Book, Cloth, 13.00 ; Leather, 13.60. 
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BARTLEVS MEDICAL CHEMISTRY. A Text boolc for Medicfii 
and I'liarmoceiilical bludenli.. liy tC. H. Barti-ey, m.I)., I'rofcsKir of 
Chemislry and Toiicalogy at the Long Ulnnd College Hospital ; PreiidenI 
of tbe American Sociely of i'ublic Analyttt; Chief Cbemitt, Boftrd of 
Healtb. of Ittooklyn, N. V. With tliusmtions, Ulosnry, and Complete 
Index. i2mo. Ooih, (1.50. 
"pTDbably the Iml cbtnbtiy foimcdk^ iludinli,'-— >i.rii<iJ v'rAr Ammnn MhK- 

VAN HARLINGBN ON SKIN DISEASES. Th«ir Diagnosis and 

TieHtmeni. B> Arthur Van llARLiNtiES-, m.d., Prof, of Diseases of ihe 

Skin in the Philadelphia Polyclinic ; Consulting Physician to the Dibpen- 

saly for Skin Diseases ; late Vice-President American Dermatological As- 

jocietion, etc. Illustrated by Two Colored Lithographic Plates, lamo. 

aoih,(i.7S. 

\"This is a complele epitome of skin diseases, arranged in alphabetical 

order, giving the diagnosis and treatment. Many prescriptions are given that 

tttve never heen published in any texl-l>ook, and an article incorporated on 

Diet. The plates do not represent one or twd cases, but are composed of a 

tnunbtr of figures, occurniely colored, showing the appearance of various 

leiions, and will be found 10 give great aid in diagnosing. 

N.y.A^^Ui.H^L " "" " °" ao er : Dgy we avc <an. 

TTSON on the urine. Fifth Edition. A Practicd Guide to the 
Examination of Urine. For Ihe U^ of Physicians and Students. By 
James Tyson, m.d., Prof, of Pathology and Morbid Anatomy in the Uni- 
versity of Pennsylvania. With Colored Lilhi^aphic Plates and Numerous 
IlllUitiations Engraved on Wood. Fifth Edition, Revised and Enlarged 
llmo. Cloth, yi.50. 
"The pnLcii»l man wiU find in Ihii liille booknll Ihx Issluolulclr neceuary lorhiin la 

linaw in nrdcr to uuIIh liilly ihc dais uipplied by the anne."—ChKage Mrdical J^mrnal. 

QILLIAM'S PATHOLGGV. The Essentialsof Pathot'^y; a Handbook 
for Students. By D. Ton Gilliam, m.d., Prof, of Physiology, Starling 
Medical College, Columbus, Ohio. With forty-seven lUuslralions. l2mo, 
CIoLh, <2.oo. 

■' Will he found mefiil byaludenls who are comiueocide the Mudyof palholoEV,"— Dim#/«< 
Jenmal ,/Midical Scimcit. 

WOLFF'S APPLIED MEDICAL CHEMISTRY. Containing a De- 
scription of tbe Aj^>aralus and Methods Employed in the Practice of Med- 
ical Chemistry, Ihe Chemistry of Poisons, Physiological and Pathological 
Analysis, Urinary and Fecal Analysis, Sanitary Chemistry and the Exami- 
nation of Medicinal Agents, Foods, etc. By Lawhbnce Wolff, m.d., 
Demonstrator of Chemistry id the Jefferson Medical College; Member of 
Ihe Philadelphia Collie of Pharmacy, etc. 8vo. Cloth, 81.50. 
*»*The object of the anlhor of this book is to furnish the practitioner and 
student a reliable and simple guide for making analyses and examinations of 
.L. — i_..j medicinal agents, human escretions, secretion*, etc., without elab- 
ratUS or expensive processes. 




St^in HtirH T'pYf-Rnnlrs. 



LANE MEDICAL LIBRARY 



To avoid fine, this book should be returned on 
or before the date last stamped below. 



LAN 

ol 

rc 

L 

tu 

wi 

PT- 

ch 

fo: 

Ol 

"Wi 
JTuLi 

"On 
twe«n '. 
concise 
Journc 

"Un 
Practic 

"La 
been w 

BID] 

E( 
Bi 
Ph 
rei 
Nj 
M. 
etc 
set 
CI. 

"Ax 

esting t 

ifeat. ' 

printed 

just wh 

"Thi 
Bellevu 

MEV' 

mo 

fro 
A- 

of 
The 
extern: ^ ^ , I 

scopes, general considerations^ on the treatment of ophthalmia, etc. Each dis 
ease is then taken up in its proper order ; the anatomy of the part being pre- 
sented first, followed by the diagnosis, causes, progress, prognosis, etiology and 
treatment. The arrangement of the work will thus be seen to be systematic, 
commending itself to all physicians and students for the logical and concise 
way in which the facts are given. The treatment in each case is thorough, 
often new, and includes many prescriptions. 

P. BLAKI8TON, SON A CO., Publishers and Booksellers, 
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